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CONVERSION FACTORS, WATER-QUALITY UNITS, AND VERTICAL DATUM

Multiply By To obtain

Area

square mile (mi2) 
square mile (mi2)

259.0 
2.590

hectare 

square kilometer

Volume

gallon (gal) 
gallon (gal) 

cubic foot (ft3 )

3.785 
0.003785 
0.028317

liter 
cubic meter 
cubic meter

Flow

foot per second (ft/s) 
cubic foot per second (ft3/s)

0.3048 
0.02832

meter per second 
cubic meter per second

Mass

pound, avoirdupois (Ib) 0.4536 kilogram

Load

pound per day (Ib/d) 0.4536 kilogram per day (kg/d)

Water-quality units: Temperature in degree Celsius (°C) can be converted to degrees Fahrenheit 
(°F) by using the following equation:

°F=1.8x(°C)+32.

Chemical concentration is reported in milligrams per liter (mg/L) or micrograms per liter (|ig/L). 
Milligrams per liter is a unit expressing the concentration of chemical constituents in solution as 
weight (milligrams) of solute per unit volume (liter) of water. One thousand micrograms per liter is 
equivalent to one milligram per liter. For concentrations less than 7,000 mg/L, the numerical value is 
the same as for concentrations in parts per million. Specific electrical conductance of water is reported 
in microsiemens per centimeter at 25 degrees Celsius (jiS/cm).

Sea level: In this report, "sea level" refers to the National Geodetic Vertical Datum of 1929 
(NGVD of 1929) a geodetic datum derived from a general adjustment of the first-order level nets of 
both the United States and Canada, formerly called Sea Level Datum of 1929.
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Water-Quality Data and Estimated Loads of Selected 
Constituents in Five Tributaries to the Chesapeake Bay 
at the Fall Line, Virginia, July 1993 through June 1995
By Donna L. Belval and Jean P. Campbell

Abstract

Water-quality data were collected and loads 
of selected constituents were estimated as part of 
a U.S. Geological Survey study begun in 1988 in 
cooperation with the Virginia Department of 
Environmental Quality. The study was designed 
to characterize concentrations of nutrients, 
suspended solids, and other selected constituents 
in Virginia tributaries to Chesapeake Bay by 
sampling during base-flow and stormflow 
conditions. A log-linear-regression model, using 
constituent-concentration data and daily mean 
discharge as input variables, was used to estimate 
monthly constituent loads for each river. This 
report presents the concentration data, regression 
results, and estimated monthly loads for the 
period July 1, 1993 through June 30, 1995. Data 
collected during the period July 1, 1988 through 
June 30, 1995 were used to create the regression 
equation.

Water-quality data were collected at 
monitoring stations near the Fall Line of the 
James, Rappahannock, Appomattox, Pamunkey, 
and Mattaponi Rivers. Monthly loads were 
estimated for the following constituents: total 
nitrogen, total Kjeldahl nitrogen, dissolved 
ammonia nitrogen, dissolved nitrite-plus-nitrate 
nitrogen, total phosphorus, dissolved 
orthophosphorus, total suspended solids, total 
organic carbon, and dissolved silica.

INTRODUCTION

The Chesapeake Bay Program was established 
in 1978 to restore the water quality and the water- 
quality resources of the Bay. One of the critical areas 
of concern identified by the Chesapeake Bay Program 
was nutrient enrichment (U.S. Environmental 
Protection Agency, 1982) from nonpoint and point 
sources, such as agriculture, industrial and urban 
runoff, and industrial and septic waste-water 
discharges. Quantification of loads of nutrients and 
suspended solids entering the Bay are needed to help 
determine the effects of these constituents on the 
ecosystems of Chesapeake Bay and to assess the 
effectiveness of programs aimed at reducing them.

In 1988, the U.S. Geological Survey (USGS), in 
cooperation with the Virginia Department of 
Environmental Quality (DEQ), Chesapeake Bay and 
Coastal Programs, began a study to monitor nutrients 
and suspended solids in major rivers near the Fall Line 
in Virginia. The study was designed to characterize 
concentrations of water-quality constituents in five 
major rivers in Virginia by sampling during base-flow 
and stormflow conditions and to estimate nutrient and 
suspended solids loads using constituent concen 
trations and daily mean discharge.

Purpose and Scope

The purpose of this report is to present water- 
quality data, summary statistics, and load estimates of 
selected nutrients and suspended solids for five major 
tributaries to Chesapeake Bay in Virginia near the Fall 
Line. The Fall Line is geographically defined as the 
boundary between the Piedmont and Coastal Plain 
Physiographic Provinces, and it generally coincides

Introduction 1



EXPLANATION

DRAINAGE BASIN BOUNDARY 

FALL LINE MONITORING STATION

' XI * '

'Winchester*- ^? ' 
/   i^vy/ jt-

JAMES RIVER STATION ('

0 10 20 30 40 MILES
APPOMATTOX RIVER STATION

0 20 40 KILOMETERS

V

4*
81' fx

->-S~

_ Bristol

TENNESSEE"

WASHINGTON, D. C.

;J /RAPPAHANNOCK RIVER STATION 

, .MATTAPONI RIVER STATION

PAMUNKEY RIVER STATION 
76'

NORTH CAROLINA

Figure 1. Location of Fall Line monitoring stations in the James, Rappahannock, Appomattox, Pamunkey, and 
Mattaponi River Basins, Virginia.

with the transitional area between the tidal and non- 
tidal parts of each river. This report provides water- 
quality data and load estimates for selected nutrients, 
total suspended solids, and inorganic constituents 
collected by the USGS in cooperation with the 
Virginia DEQ.

The Fall Line monitoring stations are the James 
River at Cartersville, Va., the Rappahannock River 
near Fredericksburg, Va., the Appomattox River at 
Matoaca, Va., the Pamunkey River near Hanover, Va., 
and the Mattaponi River near Beulahville, Va. Water- 
quality data were collected during base-flow and 
stormflow conditions for the period July 1, 1993 
through June 30, 1995. A seven-parameter log-linear- 
regression model (Cohn and others, 1992) was used to 
estimate constituent loads based on constituent- 
concentration data and daily mean discharge. Loads 
were computed for total nitrogen, total Kjeldahl 
nitrogen, dissolved ammonia nitrogen, dissolved 
nitrite-plus-nitrate nitrogen, total phosphorus, 
dissolved orthophosphorus, total suspended solids, 
total organic carbon, and dissolved silica.

Description of Study Area

Drainage basins and locations of the five rivers 
monitored for the Chesapeake Bay Fall Line Program 
are shown in figure 1. The station number, location, 
and drainage area for each basin are listed in table 1.

The rivers are referred to throughout this report in 
decreasing order of basin area.

The total drainage area of all contributing basins 
in Virginia comprises about 25 percent of the total 
Chesapeake Bay drainage area. Of the basins moni 
tored for this report, the James and Rappahannock 
River Basins represent approximately 16 and 4 percent 
of the total Chesapeake Bay drainage area; the Appo 
mattox River Basin, part of the lower James River 
Basin, represents 2.5 percent; and the Pamunkey 
and Mattaponi River Basins represent about 2 and 
1 percent of the total Chesapeake Bay drainage area, 
respectively.

Previous Studies

Belval and others (1994) describes methods 
used in field-data collection and load estimation, and 
presents preliminary load estimates of nutrients and 
suspended solids for the James and Rappahannock 
Rivers. Belval and others (1995) documents methods 
used in field-data collection and load estimation, char 
acterizations of constituent concentrations, summary 
statistics, and loads for the period July 1988 through 
June 1993 for the James, Rappahannock, Appomattox, 
Pamunkey, and Mattaponi River monitoring stations. 
Field-data collection and load-estimation methods 
similar to those used in previous studies were used to 
obtain water-quality data presented in this report.
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Table 1. Locations, drainage area, and period of data collection for the James, Rappahannock, Appomattox, Pamunkey, and 
Mattaponi River monitoring stations, Virginia
[mi2 , square miles; USGS, U.S. Geological Survey; VDEQ, Virginia Department of Environmental Quality]

USGS 
station 
number

02035000

01668000

02041650

01673000

01674500

VDEQ 
station 
number

TF-5.1

TF-3.1

TF-5.3

TF-4.1

TF-4.3

Station name

James River near Cartersville, Va.

Rappahannock River near 
Fredericksburg, Va.

Appomattox River at Matoaca, Va.

Pamunkey River near Hanover, Va.

Mattaponi River near Beulahville, Va.

Latitude

37°40'15"

38°19'20"

37°13'28"

37°46'03"

38°03'42"

Longitude

78°05'10"

77°31'05"

77°28'32"

77°19'57"

77°23'10"

Total 
drainage 

area 
(mi2)

10,206

2,848

1,600

1,474

911

Drainage 
area 

above 
station 
(mi2)

6,257

1,596

1,344

1,081

601

Data- 
collection 

period

7/88-6/95

7/88-6/95

7/89-6/95

7/89-6/95

10/89-6/95
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WATER-QUALITY DATA

Water-quality data were collected at five stations 
during base-flow and stormflow conditions. The 
sampling criteria used to determine stormflow- 
conditions are specific to each station and are based on 
the historical-flow record. The sampling criteria 
change depending on antecedent flow conditions. The 
sampling criteria are listed in the Fall Line Monitoring 
Program Quality Assurance Plan (FLQAP), on file at 
the USGS, District Office in Richmond, Va. Base-flow 
water-quality samples were collected on a twice-per- 
month scheduled basis, which most often occurred 
during base-flow conditions. Water-quality samples 
were collected once per month by Virginia DEQ

personnel and once per month by USGS personnel at 
the James River at Cartersville, Va., the Pamunkey 
River near Hanover, Va., and the Mattaponi River near 
Beulahville, Va. Water-quality samples were also 
collected twice per month by USGS personnel at the 
Rappahannock River near Fredericksburg, Va., and the 
Appomattox River at Matoaca, Va. Only water-quality 
data that met the documented sampling criteria and 
sampling procedures were entered into the USGS data 
base.

Discharge data at each monitoring station were 
used to select appropriate sampling equipment as 
specified in the FLQAP. Depth-integrated, cross- 
sectional water-quality samples were collected using 
methods documented in Ward and Harr (1990), 
Edwards and Glysson (1988), Horowitz and others 
(1994), and the FLQAP. Field measurements for water 
temperature, pH, specific conductance, dissolved 
oxygen, barometric pressure, and air temperature were 
routinely made on days that nutrient and suspended 
solids samples were collected.

Water-quality samples were analyzed by the 
Virginia Division of Consolidated Laboratory Services 
(VDCLS) in Richmond, Va. Samples were collected, 
packed on ice and transported to VDCLS the same 
day when possible. Samples collected on weekends 
were refrigerated at 4°C and held until they could be 
accepted by VDCLS the following workday. Prior to 
January 1, 1994, samples were filtered and analyzed 
by VDCLS under criteria established by Clesceri, 
Greenberg, and Trussell (1989) and the 
U.S. Environmental Protection Agency (1983),

Water-Quality Data



Environmental Monitoring and Support Laboratory. 
After January 1, 1994, samples were filtered in the 
field using protocols documented in Horowitz and 
others (1994). This change in field procedures and 
new instrumentation permitted VDCLS to analyze 
filtered constituents to a lower detection level. The 
results of the constituent analyses are listed in tables 2 
through 6. Minimum, maximum, and median 
concentrations of selected water-quality constituents 
and values of selected field parameters for each river 
are summarized in table 7.

ESTIMATED LOADS OF SELECTED 
WATER-QUALITY CONSTITUENTS

Constituent loads were estimated using a seven- 
parameter log-linear-regression model that was docu 
mented by Cohn and others (1989, 1992) and Gilroy 
and others (1990). This model uses the Minimum 
Variance Unbiased Estimator of Bradu and Mundlak 
(1970) to correct for the retransformation bias 
associated with log-linear models. The Adjusted 
Maximum Likelihood Estimator (Cohn, 1988) was 
employed in the regression analyses to statistically 
address censored data (values below the analytical 
reporting limits) and multiple reporting limits within 
the data base.

The estimation of constituent loads was con 
ducted in two steps (1) daily constituent concen 
trations were estimated by use of a multivariate log- 
linear model; and (2) constituent loads were computed 
as the product of discharge and the estimated con 
stituent concentration. The regression equation used to 
estimate constituent concentrations is as follows 
(Cohn and others, 1992):

ln[C] = P0

Pcos [27171

(1)

where
In = the natural logarithm function,
C = the concentration (in mg/L),
Q = the instantaneous discharge (in ft3/s),
T = time (in years),

sin = the sine function,
cos = the cosine function,

n =3.14169,
P = coefficient of the regression model,

e = model errors, and 
Q and T = centering variables.

P0 through P6 are the coefficients of the regression 
model that were computed from the concentration 
data. The model errors (e) are assumed to be indepen 
dent and normally distributed with zero mean and 
variance (a2). "Centering variables" simplify the 
numerical work and have no effect on the load 
estimates. They are defined so that all predictor 
variables are statistically independent. This equation 
results in an estimate of daily constituent 
concentration.

Daily estimates of constituent concentrations 
are then multiplied by the daily mean discharge to 
produce a daily mean load using the following 
equation:

L, = Q.xCxK (2)

where for any day (d)
Ld = the daily mean load (in kg/d),
Qd = the daily mean discharge for that interval

(in ft3/s), 
Ce = the estimated (e) daily concentration

(in mg/L), and
K - 2.447, the correction factor for unit 

conversion.

The estimation procedure described above was used to 
estimate nutrient and suspended solids loads at the five 
rivers. Although the seven model variables for dis 
charge, season, and time were included in each of the 
model runs for each constituent and river, not all 
variables were significant in describing the variability 
in constituent concentration data. Inclusion of non 
significant parameters, however, does not adversely 
affect the load estimates. Loads for the period July 
1993 through June 1995 were computed using water- 
quality data for the entire period of data collection.

Regression statistics used to predict concen 
trations for each constituent are presented by river in 
tables 8 through 12. Regression coefficients from the 
seven-parameter model also provide information on 
the relation between concentration and each of the 
model variables, which include discharge, time, and 
seasonality.

A variable that has a T value with an absolute 
value greater than 2 is considered to be significant at 
the 95-percent confidence level for that constituent 
(which approximately corresponds to a p-value

4 Water-Quality Data and Estimated Loads of Selected Constituents in Five Tributaries to the Chesapeake Bay, Virginia



of 0.05). This means that there is only a 5-percent 
probability of incorrectly rejecting the null hypothesis 
of no relation between that variable for that constituent 
and the concentration. The r2 , or coefficient of 
determination, is the percentage of the variance in the 
data set that is explained by the regression equation. 
For example, an r2 of 0.74 indicates that approx 
imately 74 percent of the variance is explained by the 
variables in the equation. The remaining 26 percent is 
assumed to be natural variability in the river system. 
Further explanation of the statistics and results of the 
model are found in Belval and others (1995). For each 
regression analysis, residuals were examined to 
identify any pattern that would be indicative of 
variability in the data set that is not explained by the 
seven model variables. No pattern was observed for 
the constituents monitored.

On the basis of the regression equations, loads 
were computed for the period July 1993 through June 
1995. The minimum, median, and maximum monthly 
loads for each of the five stations are summarized in 
table 13. The monthly average of the daily mean loads 
that were computed using the regression equation is 
also known as the mean daily load. The mean daily 
load, the standard error of regression, the standard 
error of prediction, and the total monthly load for each 
of the rivers are listed in tables 14 through 58. The 
standard error of regression is the standard error of the 
regression analysis, indicating how close the estimated 
regression model is to the true regression model. On 
the basis of a comparison of true-load values and 
predicted-load values, the standard error of prediction 
is a measure of the ability of the model to predict the 
true load (Maryland Department of the Environment, 
1995).

DATA MANAGEMENT

Field-collection data were recorded on 
laboratory request forms that were submitted with 
samples to VDCLS, and on site-specific field forms 
that served as the record of sampling for the USGS, 
Virginia District Office. Field data were validated by 
field and project personnel. Analytical results from 
VDCLS were forwarded to the Virginia DEQ, 
Chesapeake Bay and Coastal Programs, where the 
water-quality data were entered into STORET (Water- 
Quality Storage and Retrieval System), the repository 
data base for the U.S. Environmental Protection 
Agency. Water-quality data were then forwarded to the

USGS, Virginia District Office. Water-quality data 
were reviewed and verified by project and laboratory 
personnel, then entered into the USGS Quality of 
Water Data Base (QWDATA). Discharge records from 
each of the monitoring stations were entered into the 
USGS Automated Data Processing System (ADAPS). 
QWDATA and AD APS are storage and retrieval 
systems that are part of the USGS National Water 
Information System (NWIS).
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Table 2. Selected chemical and physical water-quality characteristics of the James River monitoring station, Virginia 
[°C, degrees Celsius; 00010, parameter code; mmHg, millimeters of mercury; ft3/s, cubic foot per second; uS/cm, microsiemens per 
centimeter at 25°C; mg/L, milligrams per liter; <, less than; --, no data]

Date

07-06-93
07-07-93
07-22-93
08-04-93
08-30-93
09-02-93
09-29-93
10-05-93
10-27-93
11-17-93
11-28-93
11-29-93
11-30-93
12-02-93
12-06-93
12-09-93
01-05-94
01-26-94
01-29-94
01-31-94
02-02-94
02-03-94
02-15-94
02-16-94
02-17-94
02-19-94
02-24-94
02-26-94
02-28-94
03-03-94
03-05-94
03-10-94
03-12-94
03-15-94
03-28-94
03-29-94
04-01-94
04-02-94
04-05-94
04-27-94
05-17-94
05-23-94
06-09-94
06-29-94
07-07-94
07-27-94
08-11-94
08-29-94
09-08-94
09-28-94

Temper 
ature, 
water
(°C) 

(00010)

30.0
32.0
29.0
29.0
30.5
31.5
19.0
19.5
14.0
15.5
12.0
10.5
7.0
9.5
9.5
8.0
2.0
2.5
4.0
4.5
3.5
3.5
1.0
3.0
5.0
3.5
6.0
7.0
4.0

.0
3.0
8.0
7.0
8.5
8.0

10.0
10.0
7.5

12.5
21.0
19.0
22.0
26.0
27.5
32.5
26.0
29.5
27.0
24.5
21.5

Temper 
ature, 

air
(°C) 

(00020)

29.0
 

23.0
-

30.0
 
17.0
 

14.0
 
16.0
7.0
6.5
5.5

12.5
4.0
2.0
8.0
3.0

.0

.0
6.0
3.5

10.0
11.0
3.0
6.0
4.0

.0
5.0

13.0
3.5
4.0

16.0
13.5
7.0
5.5

15.5
11.5
26.0
13.0
 
 

26.0
~

23.0
 

24.0
 

22.5

Baro 
metric 

pressure 
(mmHg) 
(00025)

762
 

762
 

763
 

764
--

759
 

754
761
776
773
757
766
761
768
762
765
766
763
767
761
773
774
750
762
773
745
757
755
775
752
755
760
754
766
761
761
754
 
-

756
-

752
 

758
 

756

Dis 
charge 
(ft3/s) 

(00061)

3,340
2,720
2,000
1,360
1,270
1,520
1,720
1,520
1,100
1,530

64,200
38,100
15,300
7,530

45,200
11,300
9,070
7,900

40,200
28,400
15,300
13,200
21,100
20,600
22,100
19,400
51,500
36,300
22,400
43,700
31.000
29,800
30,800
18,800
43,500
81,500
36,300
28,800
16,200
6,130
6,230
4,200
2,890
3,340
2,080
5,820
2,010
3,640
2,240
4,490

Specific 
conduct 

ance 
(uS/cm) 
(00095)

225
197
195
288
265
352
290

--
288
330

66
68

114
222

97
86

135
151
116
105
110
117
112
114
119
126
76
97

107
74
85

111
105
112
70
80
94

103
118
148
133
161
217
203
245
177
212
149
232
216

Oxygen, 
dis 

solved 
(mg/L) 
(00300)

7.1
7.5
7.2
8.6
7.3
8.6
9.5

10.4
9.2
9.1
9.5
9.2

10.4
11.8
10.8
11.4
13.6
13.9
13.0
12.8
14.4
13.2
14.1
12.0
13.1
12.0
10.6
11.6
12.4
12.7
11.6
11.6
12.0
11.4
11.1
10.0
10.2
12.2
10.5
9.2
7.2

11.2
9.0
6.8
7.9
5.2
8.3
7.9
9.0
7.7

pH 
(00400)

7.8
7.8
8.0
8.1
8.7
8.8
8.3
9.1
7.2
7.7
7.2
7.1
6.7
7.2
7.4
7.5
7.7
6.8
7.1
7.6
7.8
7.5
7.8
7.8
7.8
7.7
8.0
7.6
7.4
6.7
7.9
7.7
7.6
7.7
7.2
7.2
6.3
7.1
8.0
8.0
6.8
8.7
8.3
7.9
8.4
7.5
8.7
7.9
8.9
7.6

Nitrogen, 
ammonia + 

organic, 
total 

(mg/L, 
asN) 

(00625)

0.40
.50
.30
.60
.20
.20
.20
.40
.20
.20

1.2
1.1
.80
.30

1.2
.20
.20
.30

1.0
.60
.30
.20
.20
.30
.30
.10
.70
.40
.30
.60
.30
.30
.40
.20
.90
.90
.40
.30
.30
.20
.20

 
 

.40
-
1.0
 

.20
--

.40

Nitrogen, 
ammonia, 
dissolved 

(mg/L, 
asN) 

(00608)

0.040
.050

<.040
.040

<.040
<.040
<.040
<.040
<.040
<.040
<.040
<.040
<.040
<.040

.060
<.040

.070

.037

.075

.061

.031

.023

.034

.025

.022

.011

.015

.016

.014

.025

.010

.020

.014

.017

.014

.014

.014
-

.007

.005
<.004

.025

.017

.020

.035

.052

.017

.008

.026

.022
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Table 2.  Continued

Date

07-06-93
07-07-93
07-22-93
08-04-93
08-30-93
09-02-93
09-29-93
10-05-93
10-27-93
11-17-93
11-28-93
11-29-93
1 1-30-93
12-02-93
12-06-93
12-09-93
01-05-94
01-26-94
01-29-94
01-31-94
02-02-94
02-03-94
02-15-94
02-16-94
02-17-94
02-19-94
02-24-94
02-26-94
02-28-94
03-03-94
03-05-94
03-10-94
03-12-94
03-15-94
03-28-94
03-29-94
04-01-94
04-02-94
04-05-94
04-27-94
05- 1 7-94
05-23-94
06-09-94
06-29-94
07-07-94
07-27-94
08-11-94
08-29-94
09-08-94
09-28-94

Nitrogen, 
nitrate, 

dissolved 
(mg/L, 
asN) 

(00618)

0.330
.330
.080
.050

<.040
.210
.210

<.040
<.040
<.040

.180

.250

.340

.220

.370

.320
,320
.447
.378
.278
.351
.300
.374
.363
.332
.308
.259
.302
.365
.269
.333
.339
.357
.341
.189
.220
.270
.307
.337
.077
.191
.025
.036
.360
.082
.533
.123
.204
.120
.197

Nitrogen, 
nitrite, 

dissolved 
(mg/L, 
asN) 

(00613)

0.010
.010

<.010
<.010
<.010
<.010
<.010
<.010
<.010

.010
<.010
<.010
<010
<010

.010

.010
<.010

.003

.005

.003

.003

.003

.002

.003

.003

.002

.003

.003

.002

.003

.004

.002
<.002

.002

.004

.005

.002

.002

.003
<.002

.003

.004

.005

.008
<.002

.007

.002
<.002
<.002

.003

Nitrogen, 
NO2+NO3> 
dissolved 

(mg/L, 
asN) 

(00631)

0.340
.340
.080
.050

<.040
.210
.210

<.040
<.040
<.040

.180

.250

.340

.220

.380

.330

.320

.450

.383

.281

.354

.303

.376

.366

.335

.310

.262

.305

.367

.272

.337

.341

.357

.343

.193

.225

.272

.309

.340

.077

.194

.029

.041

.368

.082

.540

.125

.204

.120

.200

Phos 
phorus, 

total 
(mg/L, 
asP) 

(00665)

0.080
.070
.130
.130
.090
.120
.120
.160
.110
.100
.390
.340
.440
.100
.420
.060
.050
.100
.470
.340
.160
.070
.070
.090
.110
.060
.320
.130
.070
.190
.110
.070
.070
.070
.290
.430
.140
.080
.070
.040
.070

 
 

.090
 

.400
 

.070
 

.080

Phos 
phorus, 
ortho, 

dissolved 
(mg/L, 
asP) 

(00671)

0.050
.050
100

.110

.080

.070

.090

.130

.090

.090

.020

.020

.020

.030

.020

.020

.040

.060

.029

.027

.020

.019

.031

.034

.060

.015

.014

.023

.019

.033

.019

.030

.026

.024

.036

.048

.024

.018

.022

.020

.040

.010

.011

.062

.099

.056

.050

.049

.053

.048

Residue, 
total at 
105°C, 

suspended 
(mg/L) 
(00530)

5
4
4
4

<3
<3
<3
<3
<3

7
278
152
89
30

323
59
46
19

372
117
37
23
28
34
25
31

238
104
35

176
57
34
35
19

344
248

67
48
26

8
 
9
6

11
 

181
<3

6
<3
17

Carbon, 
organic, 

total 
(mg/L, 
asC 

(00680)

4.0
4.6
3.0
4.8
4.2
4.1
3.9
5.2
3.4
4.4

14
12
9.7
7.8

11
7.4
4.8
2.9
7.7
5.4
2.9
2.0
3.5
3.3
2.8
1.9
7.6
3.8
 
5.0
3.6
3.7
2.4
2.6
7.9
7.6
3.4
6.0
2.2
2.0
 
3.9
3.2
3.7
4.9
4.6
4.1
 
 
 

Silica, 
dissolved 

(mg/L, 
as Si02) 
(00955)

8.3
8.8
9.0
8.0
6.0
5.5
5.0
3.0
3.7
5.2
3.8
5.5
5.0
6.2
6.6
7.3
9.1
8.1
6.4
6.4
7.2
6.7
7.8
7.3
7.3
7.8
6.5
6.6
7.1
5.8
7.0
6.7
7.3
7.7
6.2
5.7
7.2
7.3
7.5
6.0
6.8
6.5
4.5
8.6
7.1
7.2
6.9
8.4
5.7
7.1
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Table 2. Selected chemical and physical water-quality characteristics of the James River monitoring station, 
Virginia Continued

[°C, degrees Celsius; 00010, parameter code; mmHg, millimeters of mercury; ft3/s, cubic foot per second; nS/cm, microsiemens per 
centimeter at 25°C; mg/L, milligrams per liter; <, less than;  , no data]

Date

10-17-94
10-26-94
11-29-94
11-30-94
12-28-94
01-17-95
01-19-95
02-01-95
02-22-95
03-10-95
03-11-95
03-12-95
04-04-95
04-18-95
04-24-95
05-03-95
05-12-95
05-22-95
06-14-95
06-15-95
06-23-95
06-24-95
06-25-95
06-28-95
06-29-95
06-30-95

Temper
ature,
water
(°C)

(00010)

..
1 4.0
7.0
8.0
5.5

10.0
9.0
3.0
6.0
8.0
7.0
8.0

14.0
15.5
17.0
15.0
21.0
23.0
22.0
19.5
25.0
22.0
21.5
23.0
20.0
24.0

Temper
ature,

air
(°C)

(00020)

..
9.5
4.5
-
0.0
9.0
7.0
6.0
3.5
2.0

16.5
14.0
16.0
--
9.0

12.0
22.0
20.5
25.0
22.0
26.0
23.0
26.0
23.0
22.0
24.5

Baro
metric

pressure
(mmHg)
(00025)

 
764
764

~
761
757
763
755
763
775
771
773
756
 

753
762
756
764
754
767
760
759
758
764
763
756

Dis
charge
(ft3/s)

(00061)

1,980
2,120
2,380
2,390
2,070

82,000
19,100
5,240
8,740

14,100
13,800
12,100
3,640
2,840
2,770
8,060

11,900
6,700

20,400
13,900
11,000
54,200
40,600
44,200
70,700
80,000

Specific
conduct

ance
(US/cm)
(00095)

..
285
242
278
223
102
242
146
212
101
141
152
178
223
211
179
127
152
194
182
106
104
158
84

120
115

Oxygen,
dis

solved
(mg/L)
(00300)

..
9.4

12.0
12.2
12.8
9.8
9.9

13.4
12.2
11.0
11.5
11.1
10.4
10.3
9.3
9.4
8.2
8.6
7.3
7.8
7.7
7.7
7.7
7.7
8.7
8.5

pH
(00400)

7.4
7.0
8.0
6.9
7.8
7.4
6.6
7.7
6.5
6.8
6.8
7.1
7.9
7.1
7.0
7.0
7.1
7.1
7.4
6.8
7.0
7.6
7.0
6.9
7.1

Nitrogen,
ammonia +
organic,

total
(mg/L,
asN)

(00625)

 
.20
.20

~
.10

1.3
.60
.10
.10
.40
.30
.30
.80

 
.20
.40
.50
.30
.70
.50
.60

1.7
1.2
.80
.60
.90

Nitrogen,
ammonia,
dissolved

(mg/L,
asN)

(00608)

0.021
.010
.014
.036

<.004
.046
.028
.054
.030
.021
.033
.028
.015
.023
.018
.034
.070
.018
.041
.056
.028
.049
.025
.032
.038
.020
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Table 2. Continued

Date

10-17-94
10-26-94
1 1-29-94
11-30-94
12-28-94
01-17-95
01-19-95
02-01-95
02-22-95
03-10-95
03-11-95
03-12-95
04-04-95
04-18-95
04-24-95
05-03-95
05-12-95
05-22-95
06-14-95
06-15-95
06-23-95
06-24-95
06-25-95
06-28-95
06-29-95
06-30-95

Nitrogen,
nitrate,

dissolved
(mg/L,
asN)

(00618)

0.230
.110
.146
.080
.091
.272
.376
.397
.291
.182
.228
.173
.049
.120
.200
.247
.257
.251
.244
.315
.325
.208
.250
.231
.280
.272

Nitrogen,
nitrite,

dissolved
(mg/L,
asN)

(00613)

0.002
<.002

.003
<.002
<.002

.005

.003

.004

.004

.004

.003

.003

.002

.005

.007

.005

.009

.008

.014

.010

.006

.008

.005

.005

.005

.004

Nitrogen,
NO2+NO3>
dissolved

(mg/L,
asN)

(00631)

0.232
.110
.149
.080
.091
.277
.379
.401
.295
.186
.231
.176
.051
.125
.207
.252
.266
.259
.258
.325
.331
.216
.255
.236
.285
.276

Phos
phorus,

total
(mg/L,
asP)

(00665)

..

.100

.090
-
.090
.410
.130
.070
.210
.100
.060
.100
.110

 

.140

.140

.160

.120

.370

.210

.240
1.10
.500
.320
.100
.470

Phos
phorus,
ortho,

dissolved
(mg/L,
asP)

(00671)

0.172
.096
.083
.087
.082
.030
.028
.050
.196
.020
.026
.054
.107
.150
.141
.084
.072
.081
.090
.095
.037
.032
.047
.023
.041
.034

Residue,
total at
105°C,

suspended
(mg/L)
(00530)

12
<3
<3
<3
<3

358
79

4
14
84
41
24

3
3
3

32
52
13

166
70

125
632
417
127
428
291

Carbon,
organic, Silica,

total dissolved
(mg/L, (mg/L,
as C as SiO2)

(00680) (00955)

5.5
6.0
7.6
5.1
4.9
5.9
7.5

10
6.8
7.7
7.1
6.6
3.7
3.2
3.8
8.4
7.6
7.8
7.2
8.4
8.6
5.4
6.0
7.0
7.5
7.3
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Table 3. Selected chemical and physical water-quality characteristics of the Rappahannock River monitoring station, Virginia 

[°C, degrees Celsius; 00010, parameter code; mmHg, millimeters of mercury; ft3/s, cubic foot per second; uS/cm, microsiemens per 
centimeter at 25°C; mg/L, milligrams per liter; <, less than; --, no data]

Date

07-16-93
07-23-93
08-13-93
08-23-93
09-14-93
09-27-93
10-13-93
10-27-93
11-09-93
11-23-93
11-30-93
12-01-93
12-07-93
12-22-93
01-04-94
02-01-94
03-16-94
04-01-94
04-28-94
05-10-94
05-23-94
06-17-94
06-27-94
07-08-94
07-20-94
07-29-94
08-08-94
08-23-94
09-07-94
09-21-94
10-05-94
10-18-94
11-02-94
11-22-94
12-09-94
12-22-94
01-09-95
01-17-95
01-18-95
02-02-95
02-16-95
03-10-95
03-11-95
03-12-95
03-13-95
03-29-95
04-14-95
04-21-95
05-03-95
05-15-95
05-18-95

Temper 
ature, 
water
(°C) 

(00010)

27.0
26.0
26.0
23.0
22.5
21.5
13.5
13.5
6.0
6.0
8.0
6.0
8.0
3.5

.5
2.5
8.0

10.0
21.0
15.0
19.5
27.5
26.0
29.5
27.0
22.0
23.0
22.0
20.5
19.0
15.0
12.0
11.5
1 0.0
7.0
4.0
3.0

10.0
8.5
3.0
1.0
5.0
5.0
6.0
7.0

10.5
13.0
17.5
13.5
19.0
20.0

Temper 
ature,

air
(°C) 

(00020)

23.0
22.0
25.0
25.0
21.0
22.0
9.0

16.0
2.0
2.0

.5
5.0

11.0
.0

2.0
.0

6.0
16.0
23.0
15.0
21.0
28.0
25.5
27.0
24.0
23.0
19.0
19.0
24.0
16.0
13.0
11.0
12.0
11.5
5.5
2.0
4.0
8.0

11.0
6.0
5.0
1.5
4.0
3.0

14.0
15.0
9.0

17.0
15.5
20.0
22.0

Baro 
metric 

pressure 
(mmHg) 
(00025)

766
767
761
765
768
760
764
759
776
773
775
778
762
759
744
770
755
767
771
760
760
769
758
767
769
760
770
770
764
770
766
768
764
767
774
112
768
766
766
757
765
 

776
111
773
763
762
762
761
761
757

Dis 
charge
(ft3/s) 

(00061)

357
403
310
228
159
247
195
243
291
326

4,890
3,070
5,070
2,890
1,480
3,350
3,980
6,590
1,530
1,750

826
421
421
344

1,830
7,760

643
2.590

490
374
399
374
410
566

1,020
775

2,140
6,380
3,910
1,470
1,020
5,220
3,130
2,460
2,090

944
1,540

826
1,380
1,930
1.050

Specific 
conduct 

ance 
(uS/cm) 
(00095)

78
88
73
85
85
87
85

115
98
98
68
67
66
85
82
66
64
62
71
71
70
87
85
81
78
69
87
65
83
87
89
97
97
89
84
85
86
61
65
81
78
70
74
76
77
78
82
74
80
74
74

Oxygen, 
dis 

solved 
(mg/L) 
(00300)

6.3
7.3
6.4
6.1
6.8
8.2
8.9
8.9

12.3
12.2
12.0
11.9
10.8
12.7
13.6
13.8
11.2
 
9.0
9.0
8.4
7.7
6.8
6.5
6.8
7.4
8.8
8.3
8.6
8.7
9.6
9.9

10.4
10.8
11.0
12.6
14.0
11.0
10.2
12.8
14.3
 
12.8
12.6
11.8
10.1
9.1
8.6
9.8
8.8
8.5

PH 
(00400)

7.2
7.5
7.4
7.1
6.3
7.4
7.0
6.7
7.3
7.8
7.5
6.7
7.7
6.8
7.6
7.5
7.5
7.1
7.7
6.7
7.9
7.7
7.5
7.6
7.2
6.7
7.3
7.0
8.1
7.4
7.1
7.1
7.0
7.0
7.2
7.0
7.3
6.8
7.4
6.6
7.1
7.0
7.0
7.1
7.1
7.0
6.7
6.8
7.5
7.6
6.4

Nitrogen, 
ammonia + 

organic, 
total 

(mg/L, 
asN) 

(00625)

0.30
.30
.30
.30
.30
.20
.20
.20
,20
.20
.60
.40
.50
.30

 
.30
.30
.40
.20
.50
.30
.30
.30
.30

1.3
.80
.40
.40
.20
.30
.20
.20
.20
.20
.40

<.10
.80
.90
.50

<10
.10

1.4
.60
.30
.30
.20
.30

<.10
.20
.40
.40

Nitrogen, 
ammonia, 
dissolved 

(mg/L, 
asN) 

(00608)

0.060
<.040
<.040
<.040
<.040
<.040
<.040
<.040
<.040
<.040

.040
<.040
<.040
<.040
<.040

.031

.005

.007

.006

.012

.018

.049

.023

.008

.116

.041

.021

.037

.013

.006

.008

.007

.005

.005

.015

.005

.119

.028

.024

.004

.014

.078

.030

.019

.016

.019

.009

.014

.022

.055

.054

12 Water-Quality Data and Estimated Loads of Selected Constituents in Five Tributaries to the Chesapeake Bay, Virginia



Table 3. Continued

Date

07-16-93
07-23-93
08-13-93
08-23-93
09-14-93
09-27-93
10-13-93
10-27-93
11-09-93
11-23-93
11-30-93
12-01-93
12-07-93
12-22-93
01-04-94
02-01-94
03-16-94
04-01-94
04-28-94
05-10-94
05-23-94
06-17-94
06-27-94
07-08-94
07-20-94
07-29-94
08-08-94
08-23-94
09-07-94
09-21-94
10-05-94
10-18-94
11-02-94
11-22-94
12-09-94
12-22-94
01-09-95
01-17-95
01-18-95
02-02-95
02-16-95
03-10-95
03-11-95
03-12-95
03-13-95
03-29-95
04-14-95
04-21-95
05-03-95
05-15-95
05-18-95

Nitrogen, 
nitrate, 

dissolved 
(mg/L, 
asN) 

(00618)

0.080
.060
.280

<.040
<.040
<.040
<.040
<040
<.040
<.040

.910

.900

.720

.840

.950

.764

.710

.622

.259

.476

.313

.450

.498

.372

.724

.547

.516

.469

.091

.005

.173
<.004
<.004

.038

.455

.483

.602
'.572
.607
.710
.729
.552
.631
.640
.634
.416
.289
.159
.290
.346
.389

Nitrogen, 
nitrite, 

dissolved 
(mg/L, 
asN)

(00613)

<0.010
<.oio
<.010
<.010
<.010
<.010
<.010
<.010
<.010
<.010
<.010
<.010

.010
<.010
<.010

.003

.002

.002

.002

.003

.003

.005

.005

.005

.017

.008

.003

.003
<.002
<.002

.002
<.002
<.002

.002

.003

.003

.004

.003

.002

.004

.003

.005

.003

.003

.004

.003

.002

.002

.002

.003

.005

Nitrogen, 
NO2+NO3 
dissolved 

(mg/L, 
asN)

(00631)

0.080
.060
.280

<.040
<.040
<.040
<.040
<.040
<.040
<.040

.910

.900

.730

.840

.950

.767

.712

.624

.261

.479

.316

.455

.503

.377

.741

.555

.519

.472

.091

.005

.175
<.004
<.004

.040

.458

.486

.606

.575

.609

.714

.732

.557

.634

.643

.638

.419

.291

.161

.292

.349

.394

Phos 
phorus, 

total 
(mg/L, 
asP) 

(00665)

0.020
.020
.040
.030
.020
.020
.020
.030
.020
.010
.200
.100
.160
.050

 
.060
.060
.090
.020
.080
.030
.010
.030
.040
.180
.100
.040
.070
.010
.020
.030
.020
.020
.030
.050
.010
.120
.240
.120
.020
.040
.490
.150
.080
.070
.020
.040
.030
.050
.060
.050

Phos 
phorus, 
ortho, 

dissolved 
(mg/L, 
asP) 

(00671)

<o.oio
.020
.020
.010

<010
.010

<.010
<.010

.010
<.010

.020

.020
030
.020
.020
014
.009
.013
.003
.006
.005
.002
.007
.003
.035
.047
.021
.025
.009
.004
.009
.004
.003
.004
.014
.007
.031
.023
.017
.009
.014
.031
.021
.017
.016
.008
.009
.008
.009
.019
.021

Residue, 
total at 
105°C, 

suspended 
(mg/L) 
(00530)

<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
76
30
50
22

6
35
 

46
<3
48
16
<3
<3
<3
83

174
33
88
<3
<3
<3
<3
<3

5
5

<3
28

134
32

3
3

251
61
28
19
<3

6
<3

7
21

9

Carbon, 
organic, 

total 
(mg/L, 
as C 

(00680)

3.2
2.8
4.2
2.3
3.3
 
2.2
2.8
1.8
3.0
5.9
4.0
6.4
3.8
4.2
3.4
2.1
2.6
2.5
3.7
7.2
3.3
2.8
2.8
6.6

11
2.5
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
..
..
 
 

Silica, 
dissolved 

(mg/L, 
as SiO2) 
(00955)

10
8.8
8.3
6.6
7.1
6.5
4.3
6.8
8.2
6.2
8.5
9.4
9.2

12
6.5

10
10
10
8.0

11
9.6
8.7
8.9
9.0
8.9
9.3

13
11
11
8.3

12
9.2
8.6
6.9

13
12
6.5
9.6

10
12
18
9.0

11
12
12
12
8.7
7.6
9.2

11
12
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Table 3. Selected chemical and physical water-quality characteristics of the Rappahannock River monitoring station, 
Virginia Continued
[°C, degrees Celsius; 00010, parameter code; mmHg, millimeters of mercury; ft3/s, cubic foot per second; nS/cm, microsiemens per 
centimeter at 25°C; mg/L, milligrams per liter; <, less than;  , no data]

Date

06-07-95
06-22-95
06-26-95
06-27-95
06-28-95
06-30-95

Temper
ature,
water
(°C)

(00010)

23.0
26.5
24.0
19.0
22.0
17.0

Temper
ature,

air
(°C)

(00020)

25.0
24.0
27.0
22.0
26.0
27.5

Baro
metric

pressure

(mmHg)
(00025)

756
767
764
769
764

--

Dis
charge

(ft3/s)
(00061)

680
443

2,610
10,800
44,900
16,800

Specific
conduct

ance

(US/cm)
(00095)

159
81
81

149
42
58

Oxygen,
dis

solved

(mg/L)
(00300)

8.0
6.6
7.4
7.4
8.4
 

pH
(00400)

7.4
6.9
6.7
6.8
6.5
6.3

Nitrogen,
ammonia +

organic,
total

(mg/L,

asN)
(00625)

0.40
.20
.60

2.2
2.5
1.4

Nitrogen,
ammonia,
dissolved

(mg/L,

asN)
(00608)

0.027
.046
.042
.060
.068
.014
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Table 3. Continued

Date

06-07-95
06-22-95
06-26-95
06-27-95
06-28-95
06-30-95

Nitrogen, 
nitrate, 

dissolved
(mg/L, 
asN)

(00618)

0.526
.121
.592
.385
.395
.413

Nitrogen, 
nitrite, 

dissolved
(mg/L, 
asN)

(00613)

0.006
.002
.008
.008
.008
.004

Nitrogen, 
NO2+NO3> 
dissolved

(mg/L, 
asN)

(00631)

0.532
.123
.600
.393
.403
.417

Phos 
phorus, 

total
(mg/L, 
asP)

(00665)

0.050
.030
.140
.700

1.50
1.10

Phos
phorus, 
ortno, 

dissolved
(mg/L, 
asP)

(00671)

0.022
.018
.032
.026
.022
.029

Residue, 
total at 
105°C,

suspended 
(mg/L)
(00530)

4
<3
63

550
698
505

Carbon, 
organic, 

total
(mg/L, 
asC

(00680)

 
 
 
 
 

Silica, 
dissolved

(mg/L, 
as SiO2)
(00955)

11
7.6

12
8.2
4.6

10
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Table 4. Selected chemical and physical water-quality characteristics of the Appomattox River monitoring station, Virginia 

[°C, degrees Celsius; 00010, parameter code; mmHg, millimeters of mercury; ft3/s, cubic foot per second; nS/cm, microsiemens per 
centimeter at 25°C; mg/L, milligrams per liter;  , no data]

Date

07-15-93
07-22-93
08-12-93
08-31-93
09-14-93
09-27-93
10-12-93
10-25-93
11-08-93
11-23-93
11-29-93
11-30-93
12-01-93
12-02-93
12-04-93
12-07-93
12-09-93
12-10-93
12-11-93
12-20-93
01-06-94
01-25-94
01-31-94
02-01-94
02-09-94
02-15-94
02-17-94
02-19-94
02-23-94
02-24-94
02-26-94
02-28-94
03-03-94
03-04-94
03-05-94
03-10-94
03-12-94
03-14-94
03-21-94
03-28-94
03-29-94
04-01-94
04-02-94
04-05-94
04-14-94
04-29-94
05-16-94
05-24-94
06-09-94
06-22-94
07-07-94

Temper* 
ature, 
water
(°C) 

(00010)

30.0
29.0
26.0
26.0
22.0
25.5
15.5
14.0
1 2.0
ll.O
1 2.0
9.0
9.0

1 0.0
8.5
9.0

1 0.0
9.0
9.0
6.0
3.0
2.5
2.0
l.O
3.5
2.0
3.0
2.0
6.0
8.0
8.0
6.0
3.0
4.5
4.5
9.5
7.0
9.0

1 0.0
8.5

12.5
13.0
15.0
12.0
18.0
19.5
20.5
20.0
24.5
28.0
30.0

Temper 
ature, 

air
(°C) 

(00020)

29.5
32.0
28.0
22.0
29.0
29.5
15.5
10.0
8.0
4.0
9.0
5.5
4.0
9.0

10.5
9.0

14.0
12.0
8.0
1.0
9.0
4.5
2.0
4.0
9.0

11.5
13.0
12.0
4.0

15.0
7.0
7.0
7.0

12.0
1.5

10.5
5.0

11.0
9.0

17.0
14.0
13.0
24.0
22.0
26.0
25.0
27.0
24.0
25.0
34.0
34.0

Baro 
metric 

pressure 
(mmHg) 
(00025)

760
766
763
765
771
756
759
767
776
767
768
772
780
776
766
770
770
761
755
766
767
765
768
769
756
720
775
111
763
755
763
774
747
753
760
757
780
761
760
760
765
757
767
762
763
769
758
762
765
760
765

Dis 
charge 
(ft3/s) 

(00061)

1 35
128
235

26
65
86
59

107
205
244

4,420
6,440
7,530
9,530

10,400
5,440
5,830
6,020
5,440
1,460
3,390
1,120
3,510
2,520
1,100
5,010
5,320
4,340
2,170
5,810
7,600
5,980

10,500
11,600
11,900
5,060
5,130
4,520
1,030
5,230
8,430

10,500
10,700
4,250
1,500

795
1,200

816
289
347
502

Specific 
conduct 

ance 
(nS/cm) 
(00095)

93
88
90

113
101
94

113
99

100
100
98

110
80
61
47
57
59
55
54
63
71
76
82
79
76
 

69
67
65
64
64
57
59
50
45
48
56
57
60
75
70
51
50
53
63
77
72
74
78
85
74

Oxygen, 
dis 

solved 
(mg/L) 
(00300)

5.8
7.2
6.5
4.3
8.2
8.6
6.3
9.4

11.1
10.4
10.8
12.0

.0

.0
2.3

.1

.5

.5

.7
12.4
13.6
13.9
14.0
14.2
13.2
 
13.8
13.6
12.4
11.6
12.2
12.5
12.8
13.5
13.2
11.8
12.0
11.6
11.4
 

10.6
10.1
10.8
10.7
10.2
9.5
9.7
8.8
9.2
8.3
7.4

PH 
(00400)

7.1
7.5
7.2
6.9
7.2
7.1
6.7
7.2
7.9
6.4
7.6
8.1
7.0
7.2
6.8
7.2
7.5
7.1
7.1
7.3
7.4
6.1
7.5
5.6
7.0
 
7.4
7.5
7.4
7.4
7.2
7.3
6.7
7.1
7.0
7.2
6.9
7.2
7.5
7.5
7.3
 
6.8
7.0
7.4
7.8
7.8
7.6
8.4
7.5
7.6

Nitrogen, 
ammonia + 

organic, 
total 

(mg/L, 
asN) 

(00625)

0.40
.30
.30
.30
.40
.30
.70
.30
.40
.20
.50
.30
.70
.90
.70
.50
.60
.60
.60
.50
.30
.30
.30
.50
.40
.20
.40
.30
.30
.30
.40
.50
.40
.40
.50
.50
.20
.40
.30
.40
.30
.70
.60
.50
.30
.30
.70
.40
.40
.30
.40

Nitrogen, 
ammonia, 
dissolved 

(mg/L, 
asN) 

(00608)

0.050
<.040
<.040
<.040
<.040
<.040

.120
<.040

.070
<.040

.080

.040
<.040
<.040

.060

.040

.060
<.040
<.040

.070

.060

.028

.029

.023

.037

.021

.027

.016

.019

.007

.007

.005
-

.014

.016

.005

.010

.014

.015

.016

.021

.010
 

.005

.017

.013

.016

.030

.021

.025

.028
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Table 4. Continued

Date

07-15-93
07-22-93
08-12-93
08-31-93
09-14-93
09-27-93
10-12-93
10-25-93
11-08-93
11-23-93
11-29-93
1 1-30-93
12-01-93
12-02-93
12-04-93
1 2-07-93
12-09-93
12-10-93
12-11-93
12-20-93
01-06-94
01-25-94
01-31-94
02-01-94
02-09-94
02-15-94
02-17-94
02-19-94
02-23-94
02-24-94
02-26-94
02-28-94
03-03-94
03-04-94
03-05-94
03-10-94
03-12-94
03-14-94
03-21-94
03-28-94
03-29-94
04-01-94
04-02-94
04-05-94
04-14-94
04-29-94
05-16-94
05-24-94
06-09-94
06-22-94
07-07-94

Nitrogen, 
nitrate, 

dissolved 
(mg/L, 
asN) 

(00618)

0.150
<.040

.040

.150

.260

.070

.270

.140

.110

.090
<.040
<.040

.230

.220

.070

.080

.150

.110

.100

.130

.240

.236

.252

.258

.270

.244

.236

.239

.221

.201

.177

.167

.149

.153

.153

.156

.160

.178

.173

.140

.131

.115

.018

.092

.061

.040

.092

.077

.083

.142

.065

Nitrogen, 
nitrite, 

dissolved 
(mg/L, 
asN) 

(00613)

0.010
<.010
<.010
<.010
<.010
<.010

.010
<.010

.010
<.010

.010
<.010
<.010
<.010

.010

.010

.010
<.010
<.010
<.010
<.010

.003

.003

.002

.003

.003

.002

.002

.003

.003

.003

.004

.003

.003

.003

.005

.003

.002

.003

.003

.002

.004

.003

.003

.002

.002

.003

.003

.004

.007

.003

Nitrogen, 
NO2+NO3t 
dissolved 

(mg/L, 
asN) 

(00631)

0.160
<.040

.040

.150

.260

.070

.280

.140

.120

.090
<.040
<.040

.230

.220

.080

.090

.160

.110

.100

.130

.240

.239

.255

.260

.273

.247

.238

.241

.224

.204

.180

.171

.152

.156

.156

.161

.163

.180

.176

.143

.133

.119

.021

.095

.063

.042

.095

.080

.087

.149

.068

Phos 
phorus, 

total 
(mg/L, 
asP) 

(00665)

0.020
.030
.030
.030
.050
.030
.020
.020
.080
.020
.060
.030
.120
.200
.140
.100
.170
.150
.130
.090
.030
.060
.040
.040
.060
.050
.060
.070
.050
.060
.070
.090
.070
.080
.110
.080
.070
.070
.060
.050
.040
.100
.100
.070
.030
.020
.040
.030
.020
.020
.030

Phos 
phorus, 
ortho, 

dissolved 
(mg/L, 
asP) 

(00671)

0.020
.020
.010
.010
040
.010

<.010
<.010

.010

.010

.010
<.010

.010

.030
,020
.030
.020
.020
.020
.020
.020
.015
.008
.008
.008
.010
.010
.013
.010
.008
.012
.013
.008
.017
.021
.009
.010
.014
.011
.017
.006
.020
.016
.014
.007
.004
.008
.007
.009
.007
.010

Residue, 
total at 
105°C, 

suspended 
(mg/L) 
(00530)

<3
<3

3
<3
<3
<3
<3
<3
<3
<3
29
18
70
68
43
23
65
56
26
26

8
8
7
9

23
13
15
18
21
14
35
36
24
60
41
21
18
19
13
13
16
28
21
15
10

5
6
 

<3
<3
<3

Carbon, 
organic, 

total 
(mg/L, 
asC 

(00680)

4.3
4.9
4.7
6.7
 
5.8
4.0
3.2
3.8
4.3
3.5

11
16
13
13
12
14
12
9.4
6.2
4.2
3.6
3.9
5.3
4.5
5.5
4.5
4.3
5.8
5.1
 
5.8
7.5
8.8
6.3
5.8
6.1
5.9
4.3
4.4
9.8
8.7
6.8
6.1
6.1
7.6
5.5
4.1
 
4.0

Silica, 
dissolved 

(mg/L, 
as SiO2) 
(00955)

17
17
17
14
14
16
16
15
16
15
16
17
12
8.9
6.9
9.1

10
9.3
9.5

12
7.5

15
16
15
8.8

14
12
12
12
10
10
9.8

10
8.3
7.0
8.7

11
12
11
13
13
8.8
9.0
9.6

12
13
14
15
15
17
15
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Table 4. Selected chemical and physical water-quality characteristics of the Appomattox River monitoring station, 
Virginia Continued
[°C, degrees Celsius; 00010, parameter code; mmHg, millimeters of mercury; ft /s, cubic foot per second; uS/cm, microsiemens per 
centimeter at 25°C; mg/L, milligrams per liter;  , no data]

Date

07-19-94
08-11-94
08-11-94
08-24-94
09-08-94
09-08-94
09-22-94
10-06-94
10-06-94
10-20-94
11-03-94
11-30-94
11-30-94
12-08-94
12-08-94
12-28-94
01-10-95
01-17-95
01-19-95
01-24-95
02-07-95
02-21-95
03-03-95
03-10-95
03-11-95
03-12-95
03-14-95
03-23-95
04-05-95
04-18-95
05-03-95
05-04-95
05-05-95
05-09-95
05-15-95
05-23-95
05-23-95
06-05-95
06-06-95
06-08-95
06-14-95
06-15-95
06-16-95
06-20-95
06-20-95
06-29-95
06-30-95

Temper 
ature, 
water
(°C) 

(00010)

24.0
27.5
27.5
24.0
24.0
24.0
20.5
18.0
18.0
14.5
13.0
11.5
11.5
11.0
11.0
8.0
5.5
7.5

10.0
8.0
5.0
5.0
7.5
9.0
9.0
9.5

10.0
12.5
12.5
13.0
18.0
17.0
17.5
17.5
19.5
23.0
23.0
25.0
24.0
24.5
22.0
24.0
24.0
24.0
24.0
24.5
26.0

Temper 
ature, 

air
(°C) 

(00020)

25.0
31.0
31.0
22.0
28.0
 

17.0
16.0
 
18.0
13.0
13.0
 
8.0
 

14.0
6.0

13.0
9.0
4.0
2.0

15.0
1.0
6.5
9.5

20.0
19.0
11.0
6.0

15.0
22.5
16.0
21.0
23.0
27.0
30.0
 

27.0
22.0
28.0
20.0
27.0
25.0
29.0
-

29.0
27.0

Baro 
metric 

pressure 
(mmHg) 
(00025)

766
770
770
772
767
 

761
769
 

762
770
768
 

774
 

762
774
760
763
762
760
754
774
778
776
776
768
748
768
768
765
768
761
767
761
771
 

765
756
760
763
765
774
761
-

765
764

Specific 
Dis- conduct- 

charge ance 
(ftVs) (uS/cm) 

(00061) (00095)

I8l
223
223
518
117
117
111
119
119
238
242
865
865
572
572
363

1,990
3,790
3,080
1,540
1,110
1,440
2,050
6,150
6,460
5,100
1,960

939
339
577

2,550
3,510
3,350

589
1,870

550
550

2.650
2,400
1,330
2,960
3,300
2,700

380
380

3,200
4,880

93
82
82
81
83
83
90
86
86
86
89
83
83
78
78
84
90
89
82
73
77
88
83
85
83
69
69
70
76
89
89
93
96
81
77
77
77
78
82
80
81
79
79
75
~

77
80

Oxygen, 
dis 

solved
(mg/L) 
(00300)

7.0
7.9
7.9
7.6
8.6
8.6
7.8
9.4
9.4

10.3
10.5
11.0
11.0
11.3
11.3
12.2
12.8
10.7
11.2
10.6
13.3
13.0
11.8
11.9
11.6
11.2
10.8
10.7
11.2
8.8
9.6
9.4
8.8
9.6
8.7
9.0
9.0
8.0
7.8
7.8
8.2
8.0
8.1
8.0
8.0
7.4
8.1

PH 
(00400)

7.2
7.5
7.5
7.1
7.6
7.6
7.1
7.3
7.3
7.0
7.1
7.0
7.0
7.2
7.2
7.2
6.8
7.2
7.1
6.9
6.8
7.6
7.3
6.8
6.8
6.8
6.9
6.9
6.7
6.5
7.4
6.5
6.6
6.5
6.7
6.6
6.6
7.1
6.8
6.9
7.2
7.1
6.5
7.3
7.3
7.0
7.1

Nitrogen, 
ammonia + 

organic, 
total 

(mg/L, 
asN) 

(00625)

0.40
.30

 
.40
.40

 
.40
.30

 
.30
.30
.60

 
.50

-
.40
.40
.60
.60
.60
.30
.20
.30
.40
.40
.70
.70
.50
.30
.30
.40
.40
.50
.40
.50
.30

 
.50
.50
.40

2.8
.50
.50
.50

 
.60
.50

Nitrogen, 
ammonia, 
dissolved 

(mg/L, 
asN) 

(00608)

0.041
.021
.024
.057
.022
.024
.019
.007
.007
.020
.018
.076
.082
.066
.072
.044
.009
.038
.051
.069
.032
.010
.015
.006
.011
.029
.037
.047
.020
.040
.037
.049
.038
.042
.063
.030
.026
.060
.087
.050
.084
.094
.084
.029
.023
.056
.056
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Table 4. Continued

Date

07-19-94
08-11-94
08-11-94
08-24-94
09-08-94
09-08-94
09-22-94
10-06-94
10-06-94
10-20-94
11-03-94
11-30-94
11-30-94
12-08-94
12-08-94
12-28-94
01-10-95
01-17-95
01-19-95
01-24-95
02-07-95
02-21-95
03-03-95
03-10-95
03-11-95
03-12-95
03-14-95
03-23-95
04-05-95
04-18-95
05-03-95
05-04-95
05-05-95
05-09-95
05-15-95
05-23-95
05-23-95
06-05-95
06-06-95
06-08-95
06-14-95
06-15-95
06-16-95
06-20-95
06-20-95
06-29-95
06-30-95

Nitrogen, 
nitrate, 

dissolved 
(mg/L, 
asN) 

(00618)

0.207
.142
.143
.135
.359
.360
.333
.153
.160
.135
.116
.172
.180
.188
.190
.198
.178
.254
.264
.213
.205
.234
.216
.166
.160
.187
.172
.096
.047
.041
.020
.020
.042
.162
.090
.121
.120
.111
.164
.215
.099
.117
.186
.266
.270
.065
.052

Nitrogen, 
nitrite, 

dissolved 
(mg/L, 
asN) 

(00613)

0.016
.005
.005
.005
.015
.015
.006
.003
.003
.004
.003
.005
.006
.006
.006
.005

<.002
.003
.004
.005
.003

<.002
.002
.002

<.002
.004
.004
.004
.002
.002

<.002
<.002

.002

.005

.004

.006

.006

.008

.011

.015

.009

.009

.012

.017

.016

.007

.006

Nitrogen, 
NO2+NO3> 
dissolved 

(mg/L, 
asN) 

(00631)

0.223
.147
.148
.140
.374
.375
.339
.156
.163
.139
.119
.177
.186
.194
.196
.203
.178
.257
.268
.218
.208
.234
.218
.168
.160
.191
.176
.100
.049
.043
.020
.020
.044
.167
.094
.127
.126
.119
.175
.230
.108
.126
.198
.283
.286
.072
.058

Phos 

phorus, 
total 

(mg/L, 
asP) 

(00665)

0.030
.030

 

.050

.020
 

.050

.020
 

.010

.010

.080
 

.050
 

.060

.050

.080

.090

.100

.060

.030

.050

.050

.060

.120

.120

.070

.030

.050

.050

.050

.040

.050

.040

.040
 

.050

.060

.050

.060

.070

.060

.050
 

.050

.060

Phos 
phorus, 
ortho, 

dissolved 
(mg/L, 
asP) 

(00671)

0.015
.015
.015
.012
.014
.015
.023
.008
.007
.007
.005
.022
.024
-023
.023
.016
.008
.013
.026
.025
.015
.012
.020
.010
.010
.017
.020
.016
.006
.011
.006
.005
.007
.014
.009
.016
.015
.012
.015
.018
.033
.019
.021
.033
.030
.011
.010

Residue, 
total at 
105°C, 

suspended 
(mg/L) 
(00530)

<3
<3
-

<3
<3
 

<3
<3
-

<3
<3

9
 

4
 

3
8

18
18
9
7
6
9

15
18
41
32
11
4

10
16
8
7
5
6
3
 

10
9
6

10
9

11
3
--

12
13

Carbon, 
organic, Silica, 

total dissolved 
(mg/L, (mg/L, 
as C as SiO2) 

(00680) (00955)

4.8 16
3.9 17

19
17
19
18
18
17
19
16
17
15
15
15
15
17
19
17
16
15
16
23
15
15
15
12
12
13
13
9.2

14
13
15
14
14
15
15
16
17
17
16
17
17
16
15

-

17
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Table 5. Selected chemical and physical water-quality characteristics of the Pamunkey River monitoring station, Virginia 

[°C, degrees Celsius; 00010, parameter code; mmHg, millimeters of mercury; ft /s, cubic foot per second; (iS/cm, microsiemens per 
centimeter at 25°C; mg/L, milligrams per liter; <, less than; --, no data]

Date

07-08-93
07-13-93
07-21-93
08-05-93
08-31-93
09-07-93
09-14-93
09-27-93
10-06-93
10-13-93
11-18-93
11-23-93
11-29-93
11-30-93
12-01-93
12-03-93
12-05-93
12-06-93
12-07-93
12-17-93
01-09-94
01-13-94
01-14-94
01-29-94
01-31-94
02-15-94
02-16-94
02-19-94
02-22-94
02-25-94
02-27-94
03-01-94
03-03-94
03-04-94
03-06-94
03-09-94
03-11-94
03-14-94
03-28-94
03-29-94
03-31-94
04-02-94
04-04-94
04-26-94
04-26-94
04-30-94
05-01-94
05-17-94
05-24-94
06-14-94
06-23-94

Temper 
ature, 
water
(°C) 

(00010)

27.0
26.0
26.0
25.0
26.0
24.5
21.0
21.0
15.0
12.5
14.0
7.0

11.5
11.0
9.0
8.0

10.0
11.5
10.0
7.5
5.0
5.5
4.0
2.0
3.0
2.0
3.0
3.0
7.0
7.0
3.0
6.0
4.0
4.0
6.0

10.0
8.0
9.0

13.5
8.0

11.5
12.0
12.0
17.5
17.5
19.0
20.0
19.5
19.5
25.0
26.5

Temper 
ature, 

air
(°C) 

(00020)

34.0
28.0
~

24.0
 

21.0
23.0
 
12.0
11.0
 
9.5
4.0

14.0
16.5
7.0

10.5
6.0
5.0

.5
5.0
7.0
8.5
1.0
5.5
9.0
8.5
6.0
4.0

-5.0
8.0
2.0

11.0
1.5
6.0
8.0

17.0
13.0
7.5

16.0
19.5
14.0
25.0
-

22.0
21.5
15.0
 

32.0
 

Baro 
metric 

pressure 
(mmHg) 
(00025)

755
766
 

767
 

112
760
 

767
769
 

769
776
780
172
761
753
111
773
778
760
755
766
768
770
774
779
764
768
767
773
747
751
772
772
111
762
761
770
769
761
767
764
-

770
760
762
 

767
 

Dis 
charge 
(ft3/s) 

(00061)

191
160
119
102
60
57
82
95
80

111
157
179

5,570
10,600
12,800
8,500
1,500
5,340
6,880
1,110
2,970
2,510
4,270
2,550
4,310
2,690
3,000
4,610
5,650

10,700
9,900
3,960
6,630

12,600
10,800
4,240
4,700
2,580
4,870

10,800
17,000
12,000
5,790

867
867

3,940
3,520

842
580
228
276

Specific 
conduct 

ance 
(nS/cm) 
(00095)

157
150
175
210
240
263
184
216
242
208
148
149
62
57
48
54
90
68
54
79
72
73
68
85
78
80
78
67
88
52
41
66
49
44
50
64
57
66
62
52
45
50
63
80
90
53
65
93
97

116
148

Oxygen, 
dis 

solved 
(mg/L) 
(00300)

5.4
5.8
6.3
6.7
5.8
6.0
6.7
7.0
9.2
9.5
8.8

10.7
8.6
8.8
9.0

10.0
10.0
9.6

10.0
11.5
12.4
10.4
13.0
14.0
13.4
13.9
13.8
12.9
11.2
10.9
12.6
12.5
12.0
11.8
11.4
10.6
11.6
11.0
11.2
10.2
9.6
9.8
8.6
8.6
8.3
7.6
7.3
7.6
7.8
6.9
6.3

pH 
(00400)

6.8
6.9
7.5
6.9
7.2
6.8
7.2
7.2
7.3
7.0
6.8
6.8
6.7
6.9
6.7
6.6
7.4
7.2
7.1
7.3
6.1
6.6
5.7
6.0
6.9
7.1
7.1
6.5
6.8
7.1
6.9
7.2
6.9
6.7
6.9
7.2
7.0
7.1
7.0
6.7
6.7
7.4
7.2
7.4
7.0
6.0
5.9
7.4
7.0
7.4
7.1

Nitrogen, 
ammonia + 

organic, 
total 

(mg/L, 
asN) 

(00625)

0.40
.40
.30
.30
.30
.50
.30
.30
.40
.30
.30
.30
.80
.60
.60
.50
.50
.60
.50
.30
.60
.40
.60
.40
.50
.30
.40
.30
.20
.40
.40
.30
.60
.40
.30
.30
.40
.30
.60
.60
.50
.50
.50
.30

 
 
 

.40
 

.30
 

Nitrogen, 
ammonia, 
dissolved 

(mg/L, 
asN) 

(00608)

0.070
.060
.040

<.040
<.040
<.040
<.040
<.040
<.040
<.040
<.040
<.040
<.040
<.040
<.040
<.040
<.040
<.040
<.040

.070
<.040

.050
<.040

.054

.051

.018

.033

.020

.013

.007
~

.009

.037

.013

.008

.011

.015
<.004

.034

.026
<.004
-

.016

.009

.016
 
 

.022

.039

.039

.037
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Table 5. Continued

Date

07-08-93
07-13-93
07-21-93
08-05-93
08-31-93
09-07-93
09-14-93
09-27-93
10-06-93
10-13-93
11-18-93
11-23-93
11-29-93
1 1-30-93
12-01-93
12-03-93
12-05-93
12-06-93
12-07-93
12-17-93
01-09-94
01-13-94
01-14-94
01-29-94
01-31-94
02-15-94
02-16-94
02-19-94
02-22-94
02-25-94
02-27-94
03-01-94
03-03-94
03-04-94
03-06-94
03-09-94
03-11-94
03-14-94
03-28-94
03-29-94
03-31-94
04-02-94
04-04-94
04-26-94
04-26-94
04-30-94
05-01-94
05-17-94
05-24-94
06-14-94
06-23-94

Nitrogen, 
nitrate, 

dissolved 
(mg/L, 
asN) 

(00618)

0.290
.300
.140
.280

-
.410
.320
.260
.100
.200
.070
.050
.160
.080
.070
.110
.240
.150
.100
.230
.300
.240
.220
.272
.274
.290
.294
.230
.214
.169
.088
.284
.258
.181
.194
.282
.230
.276
.252
.208
.161
.158
.223
.185
.191

 
 

.279

.293

.517

.521

Nitrogen, 
nitrite, 

dissolved 
(mg/L, 
asN) 

(00613)

0.010
.010

<.010
<.010

.010
<.010
<010
<010
<.010
<.010

.010
<010
<.010
<010
<010
<010

.010

.010

.010
<010
<.010
<010
<.010

.004

.005
<.002

.002
<.002
<.002

.003
<.002

.002

.003

.003

.003

.002

.004
<.002

.004

.004

.003

.005

.003
<002

.003
 
 

.022

.017

.004

.004

Nitrogen, 
NO2+NO3> 
dissolved 

(mg/L, 
asN) 

(00631)

0.300
.310
.140
.280

-
.410
.320
.260
.100
.200
.080
.050
.160
.080
.070
.110
.250
.160
.110
.230
.300
.240
.220
.276
.279
.290
.296
.230
.214
.172
.088
.286
.261
.184
.197
.284
.234
.276
.256
.212
.164
.163
.226
.185
.194

 
 

.301

.310

.521

.525

Phos 
phorus, 

total 
(mg/L, 
asP) 

(00665)

0.050
.080
.050
.070
.080
.090
.050
.080
.030
.040
.040
.040
.200
.120
.100
.080
.120
.160
.080
.040
.080
.080
.080
.090
.110
.050
.070
.060
.060
.060
.040
.050
.140
.080
.050
.040
.070
.050
.140
.100
.070
.060
.060
.040

 
 
 

.060
 

.060
-

Phos 
phorus, 
ortho, 

dissolved 
(mg/L, 
asP) 

(00671)

0.040
.040
.030
.030
.050
.060
.040
.040
.010
.020
.030
.030
.010
.010
.010
.020
.020
.030
.020
.010
.020
.020
.020
.015
.010
.010
.016
.008
.006
.016
.007
.008
.024
.010
.006
.007
.009
.007
.018
.020
.010
.006
.011
.018
.020

 
 

.028

.026

.046

.074

Residue, 
total at 
105°C, 

suspended 
(mg/L) 
(00530)

<3
<3
<3

8
<3
<3
<3
<3
<3
<3

7
10
97
43
24
22
65
77
32
10
72
44
52
73
73
24
28
18
36
33
11
17
90
38
15
19
47
29
98
79
24
11
17
8
8
..
 

14
9

<3
8

Carbon, 
organic, 

total 
(mg/L, 
asC 

(00680)

9.1
-
5.8
5.1
5.5
5.9
4.4
 
5.0
5.4
6.4
5.5
9.6

10
11
17
7.1
9.8
9.6
5.5
5.0
4.7
7.9
4.7
6.4
5.5
5.0
4.4
4.5
6.8
6.5

<5.0
7.6
6.2
5.2
4.2
4.8
3.9
7.5
9.1
7.8
6.0
6.2
5.7
7.7
 
 
 
4.2
4.9
5.2

Silica, 
dissolved 

(mg/L, 
as SiO2) 
(00955)

12
12
9.8
8.3
6.3
7.5
9.7
8.8
7.5
6.9
9.4

12
8.2
7.6
6.1
7.0
9.5
8.2
8.3

11
9.8
9.5

11
9.9
8.5

10
9.6
8.7
8.4
6.4
5.8
9.2
6.2
5.8
6.6
8.7
8.6

10
8.2
6.8
6.2
7.2
8.7

10
10
 
 

11
13
13
13
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Table 5. Selected chemical and physical water-quality characteristics of the Pamunkey River monitoring station, 
Virginia Continued

[°C, degrees Celsius; 00010, parameter code; mmHg, millimeters of mercury; ft3/s, cubic foot per second; uS/cm, microsiemens per 
centimeter at 25°C; mg/L, milligrams per liter; <, less than;  , no data]

Date

07-21-94
07-21-94
08-09-94
08-22-94
08-23-94
09-13-94
09-26-94
10-19-94
10-20-94
11-07-94
11-29-94
12-13-94
12-15-94
01-11-95
01-16-95
01-18-95
02-13-95
02-17-95
03-07-95
03-10-95
03-11-95
03-12-95
03-13-95
03-17-95
04-10-95
04-20-95
04-26-95
05-02-95
05-03-95
05-04-95
05-09-95
05-16-95
05-19-95
06-04-95
06-22-95
06-22-95
06-28-95
06-30-95

Temper 
ature, 
water
(°C) 

(00010)

27.0
27.0
23.0
24.0
23.5
19.5
20.5
1 2.5
13.0
14.0
7.5
6.0
7.0
3.5

12.0
11.0

1.5
4.0
9.0
8.0
8.0
8.0
9.5

13.0
17.0
17.0
14.5
12.0
11.0
14.0
16.0
20.0
21.0
21.0
25.0
25.0
22.0
23.0

Temper 
ature, 

air
(°C) 

(00020)

28.0
22.0
22.0
 

25.0
 

19.5
 
16.0
 
 
7.0
4.0

14.0
12.0
 
10.0
 

5.0
12.0
16.0
18.0
20.0
11.0
-
17.0
14.0
15.0
2.0
 

26.0
20.0
22.5
 

29.0
24.5
24.0

Baro 
metric 

pressure 
(mmHg) 
(00025)

768
770
760
 

770
 

764
 

774
-
 

775
774
761
766
 

775
 
 

775
111
775
765
770
 

Ill
760
770
769
 

765
755
760
-

767
761
768

Dis 
charge 
(ftVs) 

(00061)

511
505
319

4,280
1,140

136
602
245
223
251
442
523
508
917

3,070
5,000

600
791
610

6,000
8,570
7,580
4,630
1,080

267
471
965
820

1,980
1,860

516
1,430

630
1,310

117
124

3,400
9,450

Specific 
conduct 

ance 
(uS/cm) 
(00095)

120
105
122
65
94

172
83

127
146
132
118
106
93
76
65
68

117
92
97
59
55
60
86
75

105
107
87
96
86
71
95
77
75
79

123
115
61
64

Oxygen, 
dis 

solved 
(mg/L) 
(00300)

6.2
6.3
7.2
6.1
6.6
8.7
7.4
9.1
9.2
9.6

10.7
11.4
12.0
13.3
10.6
9.2

13.3
13.2
11.2
 
11.6
11.6
10.0
10.2
8.4
8.0
9.8
-

10.0
8.9
8.3
8.2
8.2

10.1
6.7
6.8
7.6
6.4

pH 
(00400)

7.1
7.2
7.2
6.7
6.6
7.1
6.9
6.9
7.0
7.0
7.0
6.9
7.1
7.1
7.0
7.0
7.2
7.3
7.1
6.9
6.7
6.9
7.0
6.7
7.0
6.9
6.6
6.7
6.8
7.0
7.0
6.6
6.7
6.8
6.9
6.8
6.7
6.6

Nitrogen, 
ammonia + 

organic, 
total 

(mg/L, 
asN) 

(00625)

.40

.50

.70
 

.30
 

.30
 

.30
 
 

.20

.40
1.2
.70

 
.20

 
.70
.50
.60
.50
.20
.20

 
.30
.50
.70
.50

 
.50
.40
.80

 
.30
.60
.50

Nitrogen, 
ammonia, 
dissolved 

(mg/L, 
asN) 

(00608)

0.049
.040
.049
.024
.032
.014
.026
.006
.010
.013
.027
.013
.013
.026
.021
.018
.018
.020
.014
.008
.020
.008
.014
.022
.009

 
.022
.074
.042
.030
.035
.039
.040
.027
.050
.038
.058
.037
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Table 5. Continued

Date

07-21-94
07-21-94
08-09-94
08-22-94
08-23-94
09-13-94
09-26-94
10-19-94
10-20-94
11-07-94
1 1-29-94
12-13-94
12-15-94
01-11-95
01-16-95
01-18-95
02-13-95
02-17-95
03-07-95
03-10-95
03-11-95
03-12-95
03-13-95
03-17-95
04-10-95
04-20-95
04-26-95
05-02-95
05-03-95
05-04-95
05-09-95
05-16-95
05-19-95
06-04-95
06-22-95
06-22-95
06-28-95
06-30-95

Nitrogen, 
nitrate, 

dissolved 
(mg/L, 
asN) 

(00618)

0.260
.260
.331
.152
.247
.537
.160
.168
.180
.149
.190
.210
.216
.309
.224
.201
.410
.411
.270
.204
.163
.189
.256
.260
.133

 
.124
.480
.206
.138

>.225
.194
.221
.337
.420
.425
.190
.150

Nitrogen, 
nitrite, 

dissolved 
(mg/L, 
asN) 

(00613)

0.005
.005
.005
.003
.002
.002
.002

<.002
<.002
<.002

.006

.024

.082

.010

.006

.003

.012

.019

.008

.005

.004

.004

.005

.018

.010
 

.003

.010

.004

.003

.010

.007

.004

.011

.004

.003

.002

.004

Nitrogen, 
NO2+NO3, 
dissolved 

(mg/L, 
asN) 

(00631)

0.265
.265
.336
.155
.249
.539
.162
.168
.180
.149
.196
.234
.298
.319
.230
.204
.422
.430
.278
.209
.167
.193
.261
.278
.143

 
.127
.490
.210
.141
.235
.201
.225
.348
.424
.428
.192
.154

Phos 
phorus, 

total 
(mg/L, 
asP) 

(00665)

.060

.070

.060
 

.070
 

.070
 

.060
 
 

.040

.050

.290

.130
 

.040
 

.120

.080

.090

.080

.050

.050
 

.060

.100

.150

.130
 

.080

.060

.200
 

.070

.150

.040

Phos 
phorus, 
ortho, 

dissolved 
(mg/L, 
asP) 

(00671)

0.030
.029
.052
.019
.023
.053
.028
.050
.052
.040
.037
.019
.021
.022
.021
.013
.024
.019
.024
.015
.013
.016
.015
.022
.027

 
.026
.025
.026
.022
.037
.025
.024
.056
.050
.048
.012
.015

Residue, 
total at 
105°C, 

suspended 
(mg/L) 
(00530)

10
15

5
29
18
<3
28
<3

3
<3

7
3
3

13
197
50

6
8
4

69
31
30
20
16
4
 

17
46
94
46

9
49
14

111
5
3

103
8

Carbon, 
organic, 

total 
(mg/L, 
asC 

(00680)

5.4
6.7
5.9
 
7.4
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
--
 
 

Silica, 
dissolved 

(mg/L, 
as SiO2) 
(00955)

12
12
13
9.0

10
11
12
13
15
15
15
13
 

12
11
9.8

12
18
11
9.1
8.8
9.0

10
12
8.6
 

13
12
12
13
13
13
12
15
12
13
9.1
8.9
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Table 6. Selected chemical and physical water-quality characteristics of the Mattaponi River monitoring station, Virginia 

[°C, degrees Celsius; 00010, parameter code; mmHg, millimeters of mercury; ft3/s, cubic foot per second; nS/cm, microsiemens per 
centimeter at 25°C; mg/L, milligrams per liter; <, less than;  , no data]

Date

07-08-93
07-21-93
08-05-93
08-31-93
09-07-93
09-14-93
10-06-93
10-14-93
11-19-93
11-23-93
11-29-93
11-30-93
12-01-93
12-03-93
12-05-93
12-07-93
12-17-93
01-09-94
01-12-94
01-13-94
01-29-94
01-31-94
02-02-94
02-03-94
02-04-94
02-15-94
02-16-94
02-19-94
02-22-94
02-25-94
02-27-94
03-01-94
03-03-94
03-04-94
03-06-94
03-09-94
03-11-94
03-13-94
03-28-94
03-29-94
03-31-94
04-02-94
04-04-94
04-06-94
04-26-94
04-26-94
04-30-94
05-01-94
05-17-94
05-24-94
06-14-94

Temper 
ature, 
water
(°C) 

(00010)

27.0
25.0
25.0
26.0
24.0
21.5
14.0
12.5
12.5
7.0

10.0
9.0
8.0
7.0
7.0
9.0
5.0
2.0
3.0
1.5
.0

3.0
1.0
1.0
1.0

.5
1.0

.5
7.0
6.5
3.5
4.0
4.0
3.5
2.0
4.0
3.0
6.5

11.5
9.0

10.0
10.5
13.5
15.0
17.5
18.0
19.5
20.0
19.0
18.0
23.0

Temper 
ature, 

air
(°C) 

(00020)

24.0
 

32.0
 

22.0
 

12.0
10.0
 
5.5
5.0

10.0
12.5
8.5
5.0
6.0

-1.5
4.5
-
7.0
1.0

-4.0
1.0
2.0

-1.0
3.0
6.5
8.0
3.0

-2.0
5.0
1.5
7.5
7.0
9.0
7.0

10.0
12.0
8.0

15.0
15.0
14.0
17.0
--

32.0
24.0
20.0
16.0
 

25.0

Baro 
metric 

pressure 
(mmHg) 
(00025)

766
 

766
 

768
 

770
765
 

771
779
780
773
761
761
774
778
767
 

766
762
772
768
774
770
775
779
764
768
775
775
746
751
772
774
772
773
760
770
771
771
767
761
 

765
765
761
763
 

768

Dis- < 
charge 
(ft3/s) 

(00061)

179
51
28
28
43
56
57
82

149
146

1,120
1,540
1,540
2,910
2,440
1,450

556
,150
,010
,730
931
,070
,250

1,200
881

1,650
1,730
1,710
1,870
2,930
4,150
3,690
2,840
3,160
4,750
3,520
2,240
1,830
1,490
2,500
5,630
7,160
3,750
2,420

602
592
966

1,390
296
315
222

Specific 
conduct 

ance 
((iS/cm) 
(00095)

63
62
74
63
65
68
74
50
56
72
49
53
54
44
80
51
55
56
56
61
55
74
57
57
58
62
60
60
53
43
52
41
41
38
39
40
44
50
46
59
36
33
49
47
55
49
48
44
47
48
49

Oxygen, 
dis 

solved 
(mg/L) 
(00300)

6.4
6.6
6.5
7.2
6.9
6.8
9.4
8.6
9.6

10.7
8.3
9.4

10.1
9.7

10.0
9.7

11.6
12.9
10.8
12.8
14.2
12.8
13.9
13.8
14.0
14.0
13.6
13.1
11.4
10.3
12.4
12.6
11.9
11.2
12.8
10.6
11.0
11.8
9.8
9.8

10.2
9.3
8.2
8.1
8.0
8.3
6.4
7.0
7.9
8.0
7.0

PH 
(00400)

6.4
7.2
6.5
6.7
6.2
6.8
6.7
6.9
6.8
6.4
6.4
6.3
6.4
6.4
7.6
7.0
7.3
5.5
7.0
5.9
6.4
6.8
7.1
7.1
7.1
7.1
7.1
5.4
6.6
6.8
7.1
6.8
6.8
7.1
6.6
7.0
6.9
7.0
6.6
6.4
6.2
6.4
7.0
6.2
6.6
6.9
7.6
6.4
7.0
6.5
7.0

Nitrogen, 
ammonia + 

organic, 
total 

(mg/L, 
asN) 

(00625)

0.50
.40
.30
.40
.60
.40
.40
.30
.20
.40
.60
.60
.70
.70
.60
.40
.40
.40
.40

 
.30
.30
.30
.30
.30
.20
.20
.20
.20
.30
.40
.30
.30
.30
.30
.30
.30
.40
.40
.50
.50
.50
.40
.40

 
.50

 
 

.70
 

.40

Nitrogen, 
ammonia, 
dissolved 

(mg/L, 
asN) 

(00608)

0.060
.050

<.040
.040

<.040
<.040
<.040
<.040
<.040
<.040
<.040
<.040
<.040
<.040
<.040
<.040

.070

.040
<.040
<.040

.030

.026

.009

.008
<.004

.012

.009
<.004

.006

.004

.006
 

.007

.005
 
<.004

.009

.004

.019

.011
 
 
 
-

.025

.024
~
 

.025

.039

.027
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Table 6. Continued

Date

07-08-93
07-21-93
08-05-93
08-31-93
09-07-93
09-14-93
10-06-93
10-14-93
11-19-93
11-23-93
11-29-93
11-30-93
12-01-93
12-03-93
12-05-93
12-07-93
12-17-93
01-09-94
01-12-94
01-13-94
01-29-94
01-31-94
02-02-94
02-03-94
02-04-94
02-15-94
02-16-94
02-19-94
02-22-94
02-25-94
02-27-94
03-01-94
03-03-94
03-04-94
03-06-94
03-09-94
03-11-94
03-13-94
03-28-94
03-29-94
03-31-94
04-02-94
04-04-94
04-06-94
04-26-94
04-26-94
04-30-94
05-01-94
05-17-94
05-24-94
06-14-94

Nitrogen, 
nitrate, 

dissolved 
(mg/L, 
asN) 

(00618)

0.190
.070
.230

 
.110
.100
.130
.120

<.040
<.040

.060

.040

.040
<.040
<.040

.050

.150

.200

.190

.190

.241

.234

.212

.207

.217

.228

.231

.206

.142

.104

.191

.083

.167

.168

.120

.090

.144

.139

.158

.143

.072

.039

.052

.063

.175

.174
 
 

.216

.243

.202

Nitrogen, 
nitrite, 

dissolved 
(mg/L, 
asN) 

(00613)

<0.010
<.010
<.010

.010
<.010
<.010
<.010
<.010

.010
<.010
<.010
<.010
<.010
<.010
<.010

.010
<.010
<.010
<.010
<.010

.002

.002

.002

.003

.002
<.002

.003
<.002
<.002
<.002

.003
<.002
<.002
<.002
<.002
<.002

.003
<.002

.002

.002

.002

.003
<.002

.001

.002

.002
 
-

.004

.003

.003

Nitrogen, 
NO2+NO3 
dissolved 

(mg/L, 
asN) 

(00631)

0.190
.070
.230

 
.110
.100
.130
.120

<.040
<.040

.060

.040

.040
<.040
<.040

.060

.150

.200

.190

.190

.243

.236

.214

.210

.219

.228

.234

.206

.142

.104

.194

.083

.167

.168

.120

.090

.147

.139

.160

.145

.074

.042

.052

.064

.177

.176
 
 

.220

.246

.205

Phos 
phorus, 

total 
(mg/L, 
asP) 

(00665)

0.060
.070
.050
.060
.060
.040
.040
.030
.040
.040
.150
.110
.110
.100
.070
.060
.040
.040
.040

 
.030
.040
.030
.030
.030
.030
.030
.030
.040
.040
.060
.040
.050
.040
.090
.030
.030
.020
.060
.050
.060
.030
.030
.030

 
.050

 
-

.060
-

.060

Phos 
phorus, 
ortho, 

dissolved 
(mg/L, 
asP) 

(00671)

0.020
.030

<.OlO
010
.010
.020
.010
.010
.020
.010
.010
.010
.010
.020
.020
.020
.010
.010
.010
.020
.007
.008
.009
.009
.004
.006
.006
.005
.007
.005
.007
.004
.005
.005
.004
.005
.006
.005
.009
.010
.009
.005
.008
.007
.019
.019

-
 

.026

.028

.021

Residue, 
total at 
105°C, 

suspended 
(mg/L) 
(00530)

3
<3
<3
<3
<3

6
<3
<3
10
<3
40
19
21
18
16
10
7
7
9

10
11
12
11
8
6
7

<3
<3
<3

8
19
6

14
9

12
4
4
5

24
14
12
9

<3
<3

9
8
-
-
8
7
4

Carbon, 
organic, 

total 
(mg/L, 
asC 

(00680)

8.0
7.5
6.2
6.5
7.4
6.4
5.3
5.1
6.3
6.0

12
11
13
18
12
8.8
8.5
5.4
5.8
5.3
4.7
4.6
5.0
4.7
4.2
4.9
5.1
3.2
3.9
5.6
6.7
6.4
5.7
5.4
6.7
5.5
5.3
5.6
8.0
8.4
9.2
7.9
7.7
9.0

10
7.4
-
-
-
6.4
8.4

Silica, 
dissolved 

(mg/L, 
as Si02) 
(00955)

5.9
6.3
5.6
5.9
6.1
6.3
8.2
6.7
7.1
7.2
5.8
6.7
7.4
5.8
7.2
7.4
9.3
9.5
9.5
9.2
8.3
8.1
8.3
8.1
8.4
7.5
7.6
7.4
7.0
5.9
7.0
6.3
5.3
4.8
5.2
5.5
5.3
5.9
4.1
3.8
4.9
4.9
5.2
4.3
5.9
5.8
-
 
6.8
7.1
5.4
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Table 6. Selected chemical and physical water-quality characteristics of the Mattaponi River monitoring station, 
Virginia Continued
[°C, degrees Celsius; 00010, parameter code; mmHg, millimeters of mercury; ft3/s, cubic foot per second; u.S/cm, microsiemens per 
centimeter at 25°C; mg/L, milligrams per liter; <, less than; --, no data]

Date

06-23-94
07-21-94
07-21-94
08-10-94
09-13-94
09-26-94
10-19-94
10-20-94
11-07-94
11-29-94
12-13-94
12-15-94
01-17-95
01-18-95
01-20-95
02-10-95
02-13-95
03-07-95
03-10-95
03-11-95
03-12-95
03-13-95
03-15-95
03-17-95
04-10-95
04-20-95
04-26-95
05-03-95
05-04-95
05-09-95
05-16-95
05-19-95
06-19-95
06-22-95
06-26-95
06-28-95
06-29-95
06-30-95

Temper 
ature, 
water
(°C) 

(00010)

26.0
26.0
26.5
23.0
18.0
20.0
11.5
13.0
13.5
7.0
5.0
6.0

10.0
10.0
9.0

.5

.5
8.5
7.5
6.5
6.5
7.5

10.5
12.5
16.0
17.0
14.5
10.0
13.5
15.5
19.0
20.0
21.0
23.5
23.0
20.0
22.5
22.0

Temper 
ature, 

air
(°C) 

(00020)

26.0
 

26.0
14.0
 
13.0
 

14.5
 
 
4.0

11.0
11.5
9.0
5.0
-
 
4.0
9.0

15.0
17.0
10.0
15.5

1.0
~
11.0
13.0
11.5
-

25.0
20.0
26.0
-

24.0
22.0
27.0
25.0

Baro 
metric 

pressure 
(mmHg) 
(00025)

769
 

770
771
 

764
 

775
 
 

Ill
765
767
749
762
-
 
 

776
111
775
765
765
769
-

770
770
769

-
766
756
768
-

763
772
764
768

Dis- < 
charge 
(ftVs) 

(00061)

120
151
151
232

56
432
101
95

143
310
295
235
631
865

1,300
438
440
361
,020
,230
,480
,760
,850
587
176
239
507
640
768
285
465
358

94
52

1,260
568
549
547

Specific 
conduct 

ance 
(liS/cm) 
(00095)

62
47
55
54
57
53
54
64
53
56
63
52
53
52
47
60
76
60
50
52
46
46
50
53
56
69
55
59
51
59
50
56
59
67
42
56
52
52

Oxygen, 
dis 

solved 
(mg/L) 
(00300)

6.5
6.3
6.4
7.3
7.7
7.5
8.8
9.4
9.2

11.0
12.1
12.4
10.9
9.4

10.4
13.4
13.9
11.3
 

12.0
11.8
10.8
10.3
10.0
9.2
8.4
9.5
9.6
8.8
8.6
8.2
8.5
8.1
6.9
7.2
6.5
6.9
7.2

pH 
(00400)

6.8
7.0
6.6
6.8
6.6
6.5
6.4
6.6
6.8
6.5
6.7
7.0
7.0
6.5
7.1
7.0
6.9
6.7
7.0
6.5
6.5
6.9
7.0
6.4
6.8
6.6
6.6
6.5
6.6
6.6
6.9
6.5
6.5
6.5
6.0
6.5
6.4
6.6

Nitrogen, 
ammonia + 

organic, 
total 

(mg/L, 
asN) 

(00625)

.40
 

.50

.30
 

.40
 

.40
 
-

.30

.50

.60

.80

.30
 
 

.50

.60

.60

.60

.70

.30

.20
«

.60

.60

.60
 

.50

.70

.40
 

.50

.70

.80

.60

Nitrogen, 
ammonia, 
dissolved 

(mg/L, 
asN) 

(00608)

0.035
.024
.035
.044
.018
.019
.008
.013
.011
.015
.014
.014
.017
.017
.022
.028
.021
.012
.010
.078
.067
.004
.017
.039

 
 

.022

.051

.052

.047

.060

.060

.029

.037

.043

.066

.058

.050
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Table 6. Continued

Date

06-23-94
07-21-94
07-21-94
08-10-94
09-13-94
09-26-94
10-19-94
10-20-94
11-07-94
11-29-94
12-13-94
12-15-94
01-17-95
01-18-95
01-20-95
02-10-95
02-13-95
03-07-95
03-10-95
03-11-95
03-12-95
03-13-95
03-15-95
03-17-95
04-10-95
04-20-95
04-26-95
05-03-95
05-04-95
05-09-95
05-16-95
05-19-95
06-19-95
06-22-95
06-26-95
06-28-95
06-29-95
06-30-95

Nitrogen, 
nitrate, 

dissolved 
(mg/L, 
asN) 

(00618)

0.228
.115
.118
.182
.162
.080
.065
.060
.025
.070
.090
.107
.099
.081
.053
.178
.190
.150
.100
.112
.090
.065
.055
.089

 
 

.080

.115

.107

.120

.129

.121

.155

.130

.080

.116

.169

.189

Nitrogen, 
nitrite, 

dissolved 
(mg/L, 
asN) 

(00613)

0.003
.002
.002
.003

<.002
<.002
<.002
<.002
<.002

.003
<.002
<.002
<.002

.002
<.002

.003

.003
<002
<.002

.002
<.002
<.002
<.002
<.002
 
 
<.002

.002

.002

.003

.003

.004

.002

.002

.003

.003

.004

.004

Nitrogen, 
NO2+NO3> 
dissolved 

(mg/L, 
asN) 

(00631)

0.231
.117
.120
.185
.162
.080
.065
.060
.025
.073
.090
.107
.099
.083
.053
.181
.193
.150
.100
.114
.090
.065
.055
.089

 
 

.080

.117

.109

.123

.132

.125

.157

.132

.083

.119

.173

.193

Phos 
phorus, 

total 
(mg/L, 
asP) 

(00665)

.060
 

.050

.040
-

.050
 

.050
-
-

.050

.050

.090

.130

.040
-
 

.080

.090

.090

.080

.060

.050

.030
-

.120

.080

.090
-

.060

.080

.070
-

.050

.090

.090

.070

Phos 
phorus, 
ortho, 

dissolved 
(mg/L, 
asP) 

(00671)

0.033
.032
.031
.041
.027
.018
.020
.021
.021
020
.022
.020
.016
.019
.017
.013
.013
.012
.012
.016
.013
.012
.013
.021

 
 

.026

.029

.022

.028

.033

.036

.039

.041

.039

.041

.041

.034

Residue, 
total at 
105°C, 

suspended 
(mg/L) 
(00530)

6
<3

4
<3
<3
13
<3
<3
<3

6
<3
<3

8
18
25

5
7
4

21
24
22
13
7

10
<3
 

16
17
18
6

14
8

<3
<3
23
11
10
11

Carbon, 
organic, 

total 
(mg/L, 
as C 

(00680)

7.6
8.6
7.8

10
 
 
 
 
 
 
 
 
-.
..
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
--

Silica, 
dissolved 

(mg/L, 
as SiO2 ) 
(00955)

7.8
6.3
6.4
9.6
9.4
9.3
8.1
8.2
8.9
9.9

10
9.6
8.7
9.2
9.5
9.6
9.7
6.2
5.7
6.3
7.3
8.1
8.3
8.2
 
 
6.0
7.0
7.8
9.3
7.6
9.5
9.8
8.5
6.6
9.3

11
10
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Table 8. Regression summary for the seven-parameter log-linear model used to estimate concentrations at the James River 
monitoring station, Virginia
[s, standard deviation of the residuals from ordinary least squares fit; rz , coefficient of determination; n, number of observations used to fit 
the model; P0, constant; Pi, coefficient of natural logarithm of streamflow; P2, coefficient of natural logarithm of streamflow-squared; 
P3, coefficient of time; P4 , coefficient of time-squared; $5, coefficient of sine (time); Pg, coefficient of cosine (time); shaded areas indicate 
coefficient is significant at the 95-percent confidence level as determined by the T value]

s r 2 n Po Pi Pz Pa P4 P5 P6

Total nitrogen

0.35025 38 287 -0.3945 0.2801 0.0484 -0.0135 -0.0045 -0.0927 -0.413

Total Kjeldahl nitrogen

.52882 33 305 -1.0854 .3180 .1371 -.0276 .0030 -.1723 -.0506

Dissolved ammonia nitrogen

.61525 24 312 -3.6524 .1132 .0128 -.1400 ,0381 -.0098 .1445

Dissolved nitrite-plus-nitrate nitrogen

.40438 53 313 -1.1373 .3308 -.2066 -.0091 -.0199 -.0565 -.0440

Total phosphorus

.56476 37 305 -2.3360 .3337 .1684 -.0493 .0406 -.2244 .0606

Dissolved orthophosphorus

.51696 58 313 -3.6272 -.3621 .0293 -.1181 .1128 -.0802 .1048

Total suspended solids

.75517 79 305 3.3029 1.4540 -.1191 -.0175 .0178 -.3854 -.2291

Total organic carbon

.45170 24 272 1.3169 .1793 .0932 .0658 .0002 -.1798 .0171

Dissolved silica

.19748 26 314 2.0513 .0654 -.0818 -.0010 -.0050 -.0986 -.0836
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Table 9. Regression summary for the seven-parameter log-linear model used to estimate concentrations at the 
Rappahannock River monitoring station, Virginia
[s, standard deviation of residuals from ordinary least squares fit; r 2 , coefficient of determination; n, number of observations used to fit 
the model; p"o> constant; p" j, coefficient of natural logarithm of streamflow; p"2 , coefficient of natural logarithm of streamflow- squared; 
P3 , coefficient of time; P4, coefficient of time-squared; p"5 , coefficient of sine (time); P6 , coefficient of cosine (time); shaded areas indicate 
coefficient is significant at the 95-percent confidence level as determined by the T value]

Po Pi Pz P3 P5 P6

Total nitrogen

0.37843 70 258 -0.0779 04323 -0.0532 ^0444 0.0018 0.0306 0.0019

Total Kjeldahl nitrogen

.53015 55 258 -1.0471 .4673 ,0559 -.0485 .0181

Dissolved ammonia nitrogen

.67998 34 259 -3.5767 ,2628 .0152 -.1497 .0138 .1130 .0166

Dissolved nitrite-plus-nitrate nitrogen

.70343 65 259 -.6119 ;5192 -.0223 - 1072

Total phosphorus

.67188 68 259 -2i7508 ,7969 .0623 -.0385 .0149

Dissolved orthophosphorus

.56699 26 260 -4,4562 .2871 -.0235 -.0194 ,0274 -.0054

Total suspended solids

1.01006 78 257 2,8326 .0272

Total organic carbon

.50016 37 222 .0273 .0107 -.0726

Dissolved silica

.19230 40 259 2;3426 .0156 .0011 -.0367 -.0029
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Table 10. Regression summary for the seven-parameter log-linear model used to estimate concentrations at the Appomattox 
River monitoring station, Virginia
[s, standard deviation of residuals from ordinary least squares fir; r , coefficient of determination; n, number of observations used to fit 
the model; J30 , constant; j^, coefficient of natural logarithm of streamflow; J32 , coefficient of natural logarithm of streamflow- squared; 
03, coefficient of time; ($4, coefficient of time-squared; £5, coefficient of sine (time); (36, coefficient of cosine (time); shaded areas indicate 
coefficient is significant at the 95-percent confidence level as determined by the T value]

s r2 n Po Pi Pz Pa P4 P5 P6

Total nitrogen

0.27748 16 260 ^0^738 0|06i 0.01 87 0.0095 -0.0016 -0.0838 -0.0346

Total Kjeldahl nitrogen

.29672 22 266 |^^-^||^f^ftfr^.v : ; ^ -.001 5 ; :g(K24$|g -.0123 .,1505 ai8Q

Dissolved ammonia nitrogen

.60599 26 27 1 -2.9235 .1870 -. 1313 -.0975 -.0185 -.3328 -.0713

Dissolved nitrite-plus-nitrate nitrogen

.59241 27 273 -2:2634 -.0691 Mil -.0366 ,0340 .1832 .2770

Total phosphorus

.43929 49 266 iillaiii:!;^^ -.0163 .0072 .0449

Dissolved orthophosphorus

.46643 10 273 -.0002 .0244 -.0342 .0472 -.0975 .0445

Total suspended solids

.54455 74 265 '.' ^OpS&ft ' ^iftWSI ' -.0561 ;.'; :;  .0278 -.165 ,.1881 .0775

Total organic carbon

.39064 18 221 ^S^ISSHSSKS^^Jg .0354 -.0170 -1044 ̂ . : :;0U<J9&V'"' : ;;

Dissolved silica

.16145 45 27 1 ^^64^^^^fl&^p303^f f .00 1 1 S^^BP^6^ :: ^:; - -0178
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Table 11 . Regression summary for the seven-parameter log-linear model used to estimate concentrations at the Pamunkey 
River monitoring station, Virginia
[s, standard deviation of the residuals from ordinary least squares fit; r2 , coefficient of determination; n, number of observations used to 
fit the model; PQ, constant; (5 j, coefficient of natural logarithm of streamflow; (52 , coefficient of natural logarithm of streamflow-squared; 
^3, coefficient of time; (54, coefficient of time-squared; (55 , coefficient of sine (time); (56, coefficient of cosine (time); shaded areas indicate 
coefficient is significant at the 95-percent confidence level as determined by the T value]

s r2 n Po Pi P2 P3 PA Ps Pe

Total nitrogen

0.26981 20 273 -^as^jj^^^g-^ji^^ 0.0127

Total Kjeldahl nitrogen

.33581 30 274 -.0210 .0065

Dissolved ammonia nitrogen

.56651 28 285 ,-2..9^ -1287

Dissolved nitrite-plus-nitrate nitrogen

.36123 9.4 287 ^^ .0138 -.0038

Total phosphorus

.46523 29 TJA  '''"li-x^tei&MK:":' :^jC«*:-:.V?;:'^'''-: ': : J ::: - :::'ftci<W^ ^^Bf^^U. /^^^S::^sH^|iaK|ft.^: :;Oll ^ ' " - **<?rt *M-' : v^:: . :-^;. : - : ;'. ^: *£AjJ&-:- : : ,: : j ::.:-:;.x :''. : -:. : -* v-J v » ::^-;:: ^.v. "":: :':; ?::-:> VV^T**: - :^:V: : :^ : ::;:;::::^'-' :^+vi.'.*?v:::: :;:-.' : '::.':^:: : '; ;  '; \^ -+:*»Q73?;;; ' :. : ':-v:;:-::->:'-; : :- :-.:. : ;. *v-*:?t>ffT:: ::^::>:;:::::;:;: : :S:

Dissolved orthophosphorus

.48911 43 ZiO 1 '': : : ::-^»:4^^O-/:;: :K :::V: ? : ' V   '^ :*%!-i<D O O- ;;;^'; : ' '''''  : ".   UUOT"   ^^lM{Z£?:^-:'^^±, : '. s :- :  yD':I-O:::':;: : : : ;'-:;':::::: '^^?~*£ji\f&^ *\-^^:^ : .;;i :i;  *; :i:VJi;*;:i3::i:::^::::;v;: '"''-^:;

Total suspended solids

.83698 65 "7fi^ ^:^.vi|W<^?P::?S& n^"7fi mQft ; Vi: : :^ : ii4fti^:::':S?;;S;;::;:;::ls :;:ii:;::::yi«j^^?^^^ 
ZOJ v.^!*H!7:£?!S:?W^ .UJZO -.UJVO : ;:;::;i:;::ffi>;|lp:^3 : : :-;i:::|:s:i;;;::;;;:S::::s^ti^E^^

Total organic carbon

.27446 42 246 ;;g|QM|||||2^ .0162

Dissolved silica

.11823 67 285 *2g^^^^^^^^^ ,0091
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Table 12. Regression summary for the seven-parameter log-linear model used to estimate concentrations at the Mattaponi 
River monitoring station, Virginia
[s, standard deviation of the residuals from ordinary least squares fit; r , coefficient of determination; n, number of observations used to 
fit the model; (30, constant; pY coefficient of natural logarithm of streamflow; (32 , coefficient of natural logarithm of streamflow-squared; 
p3, coefficient of time; (34 , coefficient of time-squared; £5, coefficient of sine (time); (3$, coefficient of cosine (time); shaded areas indicate 
coefficient is significant at the 95 percent confidence level as determined by the rvalue]

3 r2 n Po Pi Pa Ps PA Ps Pe

Total nitrogen

0.21026 21 246   $bAJ!$&^^ 0.0050 -0.0070 gl!p6 |lp2l::;-;:

Total Kjeldahl nitrogen

.27064 25 257 -.7335 ^/^^^ -.0187 .0180 -.0148 -.1791 S2367

Dissolved ammonia nitrogen

.70774 18 262 -3:3306 .0792 -.1141 ^1118 -.0063 -.1558 -.3070

Dissolved nitrite-plus-nitrate nitrogen

.49884 13 O/C*7 .-.  1 ". OStA^T"11 '- 11 ' 1^-- ''  -' ' '' "-'fYtiftJ-'--'-- '-''- '-''^'' ' '--'- YlAlvl    ' ' '  '  '   AACk/i ' ' '" '  f\A/lQ '"'' - 'TnA '''--'-^' 
^O / .^.^iiyqp./ ;; :-^::.::i.^.;>V .A-% '::,;:::: ;: ^.IH*O1 ^.UOVO .UU4y */l /U -.0337

Total phosphorus

.37617 20 257  ^i^f^0^-:: :̂ -.0154 .0198 -.0201 -.2J12 -.2658

Dissolved orthophosphorus

.43618 42 269 -4.3884 -.0715 .0442 .0566 ,0623 -.2218 -.2746

Total suspended solids

.77266 36 266 /:i^24^3>^^^^;-.^1141 -.0193 .0170 -.1040
-. -: -       .. ::'   -: r 1 ;: 11 ; : -;  :' -::; .:.; -: 1 : 11 '.;:;;,:; :.: -- ..:-.. :-. ..- - ....

-.0619

Total organic carbon

.40406 13 231 1fc|i^^^^pR|g .0265 .0237 -.0106 -.1225 -.0775

Dissolved silica

.17915 48 267 2;0552 -.0024 -.0476 .0011 ^M^^^^tftiffi^ .1006
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Table 14. Estimated mean daily load, standard error of regression, standard error of
prediction, and total monthly load for total nitrogen at the James River monitoring station,
Virginia
[kg/d, kilogram per day; kg/mo, kilogram per month]

Total nitrogen

Date

07/93

08/93

09/93

10/93

tffff$&&^:-
12/93

01/94

02/94

03/94

04/94

05/94

06/94

07/94

08/94
; ; ; : ;;g^0^i§

10/94

11/94

12/94

01/95

02/95

03/95

04/95

05/95

06/95

Mean daily load 
(kg/d)

3,260

2,460

2,230

1,760

11,600

16,400

22,000

40,900

62,000

21,400

11,500

3,510

 -: : : v; : ' ;.,. 5,570

^ 'iS- : * 2,400
ii^iK'^^Q':-'.^

2,270

2,560

3,520

25,900

8,400

10;500

3^780
" V- : . :' : '9/740&^

44,500

Standard error 
of regression 

(kg/d)

180

148

141

129

622

732

893

1,650

2,940

914

565

203

320

794
lWV' :^' :#i^-- :  

160

178

234

1,680

546

676

277

699

3,630

Standard error 
of prediction 

(kg/d)

289

229

206

174

2,440

2,120

2,230

3,850

6,430

1990

1,060

310

649

1,720

 '^;%t^&$^::^
218

248

332

4,040

815

1,066

.:.;>C;;K;;37£ -'. :  .'.;
  '~"-^^-'956ff<.

';^'f?6,520 ; - :

Total monthly 
load 

(kg/mo)

101,000

76,200

66,900

54,500

347,000

507,000

681,000

1,140,000

1,920,000

643,000

357,000

105,000

173,000

384,000

103,000
.-.-..; '. -   . ....

70,300

76,700

109,000

804,000

244,000

325,000

113,000

302,000

1340,000
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Table 15. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for total Kjeldahl nitrogen at the James River monitoring 
station, Virginia 
[kg/d, kilogram per day; kg/mo, kilogram per month]

Date

 ,,.S09/S^;f: .:--

10/93

11/93

12/93

01/94

02/94

03/94

04/94

\^5<)6/9^;;'.-V:

07/94

08/94

09/94

10/94

11/94

12/94

01/95

02/95

04/95

05/95

06/95

Mean daily load 
(kg/d)

s
1,320

\;?\: ^y- : 8,6ioy. ; - v :
10,500

12,900

24,700

41,900

11,800

 ""'   '" '   ' '   ' *} f\Q(\' " ' '""
-   .-:   - : . :.:.:-  :&,*\JQ\J ' ' ' '-.  ' ' 

 :: ^l'-5SSft^:'^:'-
.:^'-^3Si^.:^-:
 ; ; ^ : '; :;: 2^9(^r:':;-V-.

1,620

1,720

2,150

18,600

4,470

::^v#:j5^7pi^'S|
-" .'" -34^^.;:;

Total Kjeldahl nitrogen

Standard error Standard error Total monthly 
of regression of prediction load 

(kg/d) (kg/d) (kg/mo)

» » ii
 " :i%- /;; : : : -:/ :;: . ;: ' : i«7;^:: ;r: :;: ^

0' ;:' ' " /'".:,':  W5 :^, v ;  ' ;; : '.   ^980^ r " '^X. ̂ pS^:' ;||>/

694 2,350 324,000

794 2,180 401,000

1,510 3,840 691,000

3,110 7,550 1,300,000

746 1,780 353,000

liS^S^II^i^^S^^-
\ : ; ;    ; : ' ;288:: : ''''W^\ ̂ ]^

".  :; ite '-':;',;,.J; ^ : 'i&w^:^ . ^2Spo^:.:^: ;
; ;   ^^^^^   '^ . 32* - ::^'>^B^uV; ;^^

158 229 50,100

169 248 51,600

208 307 66,700

1,850 5,140 577,000

433 666 130,000

111

i;;:;^,.;;:';^^'^!:'-;^
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Table 16. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for dissolved ammonia nitrogen at the James River 
monitoring station, Virginia 
[kg/d, kilogram per day; kg/mo, kilogram per month]

Dissolved ammonia nitrogen

Date Mean daily load 
(kg/d)

Standard error
of regression

(kg/d)

Standard error
of prediction

(kg/d)

Total monthly
load 

(kg/mo)

125

96

413

689

977

1,660

2,160

855

454

146

3,870

2,980

2,820

12,400

21,400

30,300

46,500

67,000

25,700

14,100

4,370

09/94

10/94

11/94

12/94

01/95

02/95

03/95

04/95

05/95

06/95

   151

113

141

208

1,110

481

553 ,

; ' 206
:  ' :    'UZV-'-l'i

1330

16

13

16

24

128

55

62

25

'',';';:; 55;.'".,   .

183

;: . ' '" ./ : 25; v- : . : '.,' :

19

24

35

278

84

99
"'   ' .,.^'&- :: '

  ::^?*3$M^.
' ' ^' ^^..'^ '. -

4,520

3,500

4,240

6,450

34,500

14,000

17,200

6,190
;''';;,; . : ;-^13Si80Q^::

39,800
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Table 17. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for dissolved nitrite-plus-nitrate nitrogen at the James 
River monitoring station, Virginia
[kg/d, kilogram per day; kg/mo, kilogram per month]

Dissolved nitrite-plus-nitrate nitrogen

Date

^^ '^^ ®; ^-

12/93

01/94

02/94

03/94

04/94

 cl^^SS

f^^^^^^^^^^
10/94

11/94

12/94

01/95

02/95

     !l|||pSst

Mean daily load S? ndard errOr Sta,ndard frror 
' of regression of prediction

<Kg/a) (kg/d) (kg/d)

iil;i
5,980

8,810

15,400

18,900

9,330

fSS^^SK-

453

587

1,030

7,320

3,490

lili^
F^^MWV^S

^^^lS?Si;^.'- :^:?^S^;ffi

291 782

406 948

692 1,540

904 1,870

443 939

31 47

41 64

71 110

491 1,010

246 387

'.;. :-".' ,' ; :". : : " : '; \~. :'- " :  ^T^ ̂ ^^ '^ ''^- '^'- '  ^  ^: - '   -  ^' ' '<'    ^4 *T ' ' - ' : -- : '-'-

Total monthly 
load 

(kg/mo)

'':^^^'-:^^y^i^^'-{^^y \ :'::^ ''

185,000

273,000

430,000

586,000

280000

14,100

17,600

31,800

227,000

101,000
    -  '.. -- -: 1 :-- 1 ' ;'.-.'" "'.  "..'. . .  ' '. " " ' : '

^i^^^jiffi
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Table 18. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for total phosphorus at the James River monitoring 
station, Virginia
[kg/d, kilogram per day; kg/mo, kilogram per month]

Total phosphorus

Date
Mean daily load 

(kg/d)

Standard error
of regression

(kg/d)

Standard error
of prediction

(kg/d)

Total monthly
load 

(kg/mo)

4,040

4,840

9,050

15,400

3,850

687

762

954

8,900

1,860

290

317

594

1,240

261

71

80

98

962

193

1,010

897

1,550

3,090

643

104

118

146

2,780

297

125,000

150,000

253,000

477,000

115,000

21,300

22,900

29600

276,000

53,800
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Table 19. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for dissolved orthophosphorus at the James River 
monitoring station, Virginia 
[kg/d, kilogram per day; kg/mo, kilogram per month]

Dissolved orthophosphorus

Date

Ijjjj

12/93

01/94

02/94

03/94

04/94

"ffi^iim
^ii^iii.
^iii§iSi

10/94

11/94

12/94

01/95

02/95

::S?S^^E
4;;-IS^^B

.. . .. . . Standard error Standard error Total monthly 
f?"2 of regression of prediction load 
(K9/a} (kg/d) (kg/d) (kg/mo)

lii^
852

1,060

1,470

1,700

1,010

^jjjjjlfjtifjl^

ijjjjjg^

502

581

721

1,620

1,140

|||;;;|^
l:li!lillIlilii!IW^^^^^^^^
::->'-r: :^'^: :^:^:-: : : :-^ : ^ ^: :^: : :::^^ ':* ::>*:* :^

Si
lii

52

63

85

104

63
IS"
]i$ii
j§ji
:lllll

45

53

65

137

104

iilS
111
sill
ill

lilillill

112

132

184

214

125
f :  i::^1;!':^;:;: 1^

:iiiiiiiiiiis
SSllfliSIIls^ii
''' ^ ^^^^ .-^ ' '^^^^

67

79

97

246

160

Ilil^ll lilllllliliijllllll

lilll;lll

26,400

32,900

41,200

52,800

30,400

:'':;:; : ;:j;i ; ; ; ; : ;£^^

;;;;;; : ;:::;;::;!; : :;;;^;;; : |;t:;-:^: ::: ; ; ^;: ix:;^^ 
i;li;lllll;^;;:;;: ::||'f;^

15,600

17,400

22,300

50,200

33,100

^:::£;£:;:-: : : : :: ::;^

:;:||;:;:;:::;f^:;: ;: :^;;;:;;|;|S;|^TO
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Table 20. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for total suspended solids at the James River monitoring 
station, Virginia 
[kg/d, kilogram per day; kg/mo, kilogram per month]

Total suspended solids

Date Mean daily load 
(kg/d)

Standard error
of regression

(kg/d)

Standard error
of prediction

(kg/d)

Total monthly
load 

(kg/mo)

2,510,000:,

12/93

01/94

02/94

03/94

04/94

1,930,000

2,020,000

4,670,000

9,880,000

1,730,000

208,000

183,000

426,000

1,150,000

155,000

986,000

691,000

1,300,000

3,140,000

522,000

59,900,000

62,500,000

131,000,000

306,000,000

52,000,000

16,500

21,800

44,000

4,390,000

266,000

2,310

3,000

5,920

689,000

36,100

3,550

5,170

10,100

2,320,000

64,700

511,000

655,000

1,360,000

136,000,000

7,710,000
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Table 21 . Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for total organic carbon at the James River monitoring 
station, Virginia
[kg/d, kilogram per day; kg/mo, kilogram per month]

Total organic carbon

Date Mean daily load 
(kg/d)

Standard error
of regression

(kg/d)

Standard error
of prediction

(kg/d)

Total monthly
load 

(kg/mo)

10/94 

11/94 

12/94 

01/95 

02/95

25,500

28,100

35,700

215,000

69,200

3,810

2,900

3,270

4,240

26,500

8,890

3,630

4,100

5,270

48,000

11,000

11111

Sllii 
iiiR

;ip3:-;: /.;''
12/93

01/94

02/94

03/94

04/94

93^00

129,000

161,000

282,000

419,000

142,000

7,210

8,960

11,000

19,500

32,400

11,100

l^^>^,im^W^
22,000

22,200

37,000

60,700

18,900

Sillpl^l

3,990,000

4,990,000

7,900,000

13,000,000

4,260,000

791,000

843,000

1,110,000

6,660,000

2,010,000

42 Water-Quality Data and Estimated Loads of Selected Constituents in Five Tributaries to the Chesapeake Bay, Virginia



Table 22. Estimated mean daily load, standard error of regression, standard error of
prediction, and total monthly load for dissolved silica at the James River monitoring station,
Virginia
[kg/d, kilogram per day; kg/mo, kilogram per month]

Dissolved silica

Date Mean daily load 
(kg/d)

Standard error
of regression

(kg/d)

Standard error
of prediction

(kg/d)

Total monthly
load 

(kg/mo)

-'650-

10/94

11/94

12/94

01/95

02/95

ijii^ittiMiijij:
26,200

29,700

42,100

185,000

99,300

881^
888

1,020

1,430

6,010

3,410

1,260,000

147,000

198,000

323,000

409,000

213,000

l^Qi^^S-

3,430

4,410

7,050

9,560

4,940

W^-3iw :=; ': '^

8,340

9,710

15,300

19,500

9,970

'   &480 /!'. :;

4,550,000

6,120,000

9,060,000

12,700,000

6,400,000

'^f^i4&o&:
1,350,000

1,300

1,510

2,120

11800

5,190

812,000

891,000

1,310,000

5,740,000

2,880,000
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Table 23. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for total nitrogen at the Rappahannock River monitoring 
station, Virginia
[kg/d, kilogram per day; kg/mo, kilogram per month]

Date

  ^ii^MM^M
;:^SMiSv : '3

 :':'- '  ' '' -' : '' -: ' '-..'.' i : ..--.-. :..-'.-''.- '. -     .'.: .-'

12/93

01/94

02/94

03/94

04/94

 '^^Ij^Sv/ll

ISIS^BS^SS
10/94

11/94

12/94

01/95

02/95
" ;.-^pp||

- . '  '  "'  ... " -  . -:. . :\ " .': .";:: :

Total nitrogen

.. . ., . . Standard error Standard error Mean daily load . . . .. x. ' of regression of prediction
(Kg/a) (kg/d) (kg/d)

^ ! ;'; : ; : ; :;; :^

ffi^S^ISSII^S

;li^^
7,450

9,540

15,200

29,400

6970

: :--':.. -" :V:;- : :A:' O/O !    '

^^ilpgsKfp!
379

592

1,410

7,190

2,510

1^

,v:!k^^!(;M^"^IIM;^^ilS

:. ; "- ; : ; ;-;;::.;:.;>::."  .VpO-.-:..:.^ :^: .-- -.-' : "'':   .' !  : L .:.-"..;!... ̂ {./^i&fjM^'^.i^A:^-^:^1 :"?^'

385 1,090

472 1,080

815 1,930

1,810 3,360

342 681

23 36

38 60

93 154

500 1,050

175 262

Total monthly 
load 

(kg/mo)

231,000

296,000

424,000

910,000

209,000

11,700

17,800

43,800

223,000

72,900

!f!!l^

i!l|ilii@;|!|:;
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Table 24. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for total Kjeldahl nitrogen at the Rappahannock River 
monitoring station, Virginia 
[kg/d, kilogram per day; kg/mo, kilogram per month]

Total Kjeldahl nitrogen

Date

12/93

01/94

02/94

03/94

04/94

-..- .  '."-...:-:. '':':>:./ ._- , .: .-.'^'. --lo;;: 1 :'..:..;

 yy^y'-tiS/^y.'-:   ''''.

10/94

11/94

12/94

01/95

02/95

06/95

Mean daily load 
(kg/d)

: - ' : " :i '- l :: 1 -."-':' : " " . ' . *"4'*T: ''--' '-". ": -'' :. 
- '  ' ' ; ' :  "    " ' '  : I J T: / " " : : " '"-" '"

3,850

3,950

7,000

16,000

2,720

''^'^^   ''^^^.' ^   ( '^ 

248

318

623

3,400

924

Standard error 
of regression 

(kg/d)

!:|;'. -' "i,49o -v  ;
294

280

564

1,480

189

22

28

58

339

90

Standard error 
of prediction 

(kg/d)

- - .:' .'..'.-'.' ..:' ''.   .      '" '- ' " "  " ;. . ..;'" 

967

742

1,590

3,020

392

.;-:-:; /''..r'V'-"1 : :. : .- :' --' ':'  ''  ' '.': '..'-: ':..'-. -. ''.--_ '.-':  .'."'  - :'. : '

33

45

97

852

138

-.." ,:;;;-. -_--- :_'.-^''y^-'Wy- '''' --   ". '.- ' ''.'  ' .!:   - '

--  : : .-. '.' -'' : ;'-:': : : . '- : ' , :: '. : '-. . : ' :' ' : .'  .  '. ':-'.-
- ,--,.'..-.-  '-- ' --- '        - :: : ..-..-"    , ;      : v

Total monthly 
load 

(kg/mo)

 IS!?
119,000

123,000

196,000

496,000

81,700

7,700

9,550

19,300

105000

26,800

^§j^M^
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Table 25. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for dissolved ammonia nitrogen at the Rappahannock 
River monitoring station, Virginia
[kg/d, kilogram per day; kg/mo, kilogram per month]

Dissolved ammonia nitrogen

Date Mean daily load 
(kg/d)

Standard error
of regression

(kg/d)

Standard error
of prediction

(kg/d)

Total monthly
load 

(kg/mo)

212

279

454

888

212

21

27

47

107

20

IMP
6,580

8,640

12,700

27,500

6,360

15

22

46

204

81

2

2

5

27

10

481

668

1,440

6310

2,370
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Table 26. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for dissolved nitrite-plus-nitrate nitrogen at the 
Rappahannock River monitoring station, Virginia 
[kg/d, kilogram per day; kg/mo, kilogram per month]

Dissolved nitrite-plus-nitrate nitrogen

Date

yjiili^jK
'''."'' ." ' :':  \'.':''~' : '-~ i~:-j\i\ i-if\'*if ::~' iZ -'-l-- :-' : ''--

:  :  : ::::>...;-.. - \Jyfyj. ' : : 1-

12/93

01/94

02/94

03/94

04/94

BPSIiBft
^S$i^M
^SS?Mil:

1(V94

11/94

12/94

01/95

02/95

Mean daily load 
(kg/d)

iSSiS ; ;  . 265
Sl&: : >- :?8 ^v : :

3,710

6,2 iO

9,240

14,800

5,200

§8^SS^,:S
^ife^fi'/'I:-25?r^: ;'i

ISSC^I^Hfi

93

201

687

3,870

1,660

Standard error 
of regression 

(kg/d)

27

10

|;V" { :<

351

582

897

1,590

493

£Vf :^ ;^°: : : ; fc

U^: >%;27.v-; : <:.i
f;^S^^2(MjJl

11
24

85

501

218

Standard error 
of prediction 

(kg/d)

62

,:. ,,; V ,33". .. : -

;'  ';,;"..., 6

883

1,260

1,940

2,920

1,010

,,-; A./ 256 "-
£ : ( ; ; : . -.-51-".-' :

iiiS-v^-i- . ;..

17

43

154

960

344

''.'',''- .- '"-'' '-' ' '-.'. '" ' ' - : '. '   '- ..-.'  -." --''. .'  -.' -"/!jji§

Total monthly 
load 

(kg/mo)

8,210

3,040

806

115,000

192,000

259,000

460,000

156,000

40,100

7,590

49,800i'^^B : '\
2,890

6,030

21,300

120,000

48,200

:---V :"' :I :.Y''  '  . '' '"   Q^i t(\jn ' ' ' "'  '   
''_- .-'''  '.' -.-.-  Q3.yjF\J\r  ' '   ',
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Table 27. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for total phosphorus at the Rappahannock River 
monitoring station, Virginia
[kg/d, kilogram per day; kg/mo, kilogram per month]

Total phosphorus

Date
.. . ., , . Mean daily load *

(K9/a}

Standard error. . of regression
(kg/d)

Standard error. .. .. of prediction
(kg/d)

Total monthly . . load
(kg/mo)

31,900

34,800

65,700

187,000

18,800

953

1,310

3,230

31,300

4,740
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Table 28. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for dissolved orthophosphorus at the Rappahannock 
River monitoring station, Virginia
[kg/d, kilogram per day; kg/mo, kilogram per month]

Dissolved orthophosphorus

_  Date Mean daily load Standard error
of regression

(kg/d)

Standard error
of prediction

(kg/d)

Total monthly
load 

(kg/mo)

119

127

176

316

82

26

21

33

55

12

3,700

3,940

4,920

9,790

2,490

11

16

31

114

41

1

3

12

4

2

5

24

6

370

488

968

3,520

1,190
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Table 29. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for total suspended solids at the Rappahannock River 
monitoring station, Virginia 
[kg/d, kilogram per day; kg/mo, kilogram per month]

Date

Total suspended solids

Mean daily load 
(kg/d)

Standard error
of regression

(kg/d)

Standard error
of prediction

(kg/d)

Total monthly
load 

(kg/mo)

3£30;000

739,000

574,000

1,410,000

4,130,000

277,000

1,140^

127,000

87,000

253,000

808,000

39,700

^^^OJ»tMJO(^|||
596,000

372,000

1,030,000

2,080,000

115,000

'g^:i^jO^M\
22,900,000

17,800,000

39,500,000

128,000,000

8,310,000

15,600,000

2,170

4,350

20,100

550,000

35,600

443

833

3,840

117,000

7,040

702

1,640

10,900

474,000

12,500

67,400

131,000

624,000

17,100,000

1,030,000

50 Water-Quality Data and Estimated Loads of Selected Constituents in Five Tributaries to the Chesapeake Bay, Virginia



Table 30. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for total organic carbon at the Rappahannock River 
monitoring station, Virginia
[kg/d, kilogram per day; kg/mo, kilogram per month]

Total organic carbon

Date

. :;  V-^y. ?: v; ;:';i;:i:U: ''ffSf^^-^^^

12/93

01/94

02/94

03/94

04/94

llJl^li:!

10/94

11/94

12/94

01/95

02/95

.:  - " 04/95 : : ' ;
   .     : '.   " "-    '*   : V;.y.y.: ;_; : ; .:;-.:;::. :

.. . ., , . Standard error Mean daily load . 
(kg/d) o« region

 lllll^l^^iJf ® ? | :;r|il:|!;|l*|! :: : : ' > :; : "247 ' : f . !  . .; -

' V.]'v.. ; -. V: .." ..." . : .:": fTflp .'--:tf/1tf\ :  -.: :>.  " '- :. ..'.-":''  "' ' -. : : : ' " ' '. . t - 1 ^ftf\   " " '" "

^^;.;.k-\?:i:" :: y:- : 7;/>3UU:: ';;:::-:.;;;- :: ;::^-;-v : . : .-  li r /UU    .

39,900 3,840

44,400 4,380

71,600 7,620

148,000 17,400

31,800 3,380

' -'   ' '  -  '    ''   '^ : '   '  '   '   ' ; ' : '-''A  -'Q*if\-K''- '    '     '  -- :: --^     '  ' -   '-' "- ' '  ' --' -'  '-'  ---ff'£1 ' ''' ' ' ' '   - 
;   ^ :-.-;   ;  : .-V-; : : - ."-: '**$&/ * '£ \-^ \'^r-^^-y-   '-' ' -   - ":Ou /" ' -'  '"    ,. ' - " :     '

   '(".  ;""; '  "' "'."-: !-"!4^y.j|\JnLA/":;!:":!;:"]':i . '. :'-. .-: . .-: '.-. '_'- '":'.-' . : '. -'\)'£fJ\J"'- '   ''

'-'-" '"' '-  :' --   . '*- ** *  -.,..':- 4 '- :-:\'':  '-.' '- . '- ''-'. '-' '-' '"'-   '-'  '  " '. ^^_. ..-:  :" '     
: : : 'V'::' . ; ':".  ;"   --' & QfnJ   ' '--' '"'' '"'" - "'874 ''" '"  ' :

3,670 525

4,790 726

9,020 1,450

39,000 6,680

13,300 2,340

SfiJ^^iMil^^l^f

Standard error 
of prediction 

(kg/d)

:: :^ :S^tt>il
8,700

7,770

14,600

27,200

4,940

il^

633

877

1,770

9,850

2,720

lliSI^^^^^^

Total monthly 
load 

(kg/mo)

IliiSS^
1,240,000

1,370,000

2,000,000

4,590,000

954,000

i::;lill;;^
114,000

144,000

279,000

1,210,000

386,000

ffS'll^S^
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Table 31. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for dissolved silica at the Rappahannock River monitoring 
station, Virginia 
[kg/d, kilogram per day; kg/mo, kilogram per month]

Dissolved silica

Date

i^SHi^KfS
'' : ; : >. :;-i.;: ::;. .. : :j : '''* ' ' '. \ -- : ':f :  :-' :: :';":";: 1 ! "-/!-::'. -- 1 :"

12/93

01/94

02/94

03/94

04/94

10/94

11/94

12/94

01/95

02/95

:^^lSfeS^

r^^^gp^

Mean daily load 
(kg/d)

I^S^ODggg^
i&^&S<$$$&%£?' ;y.

63,100

79,100

102,000

155,000

65,700

8,940

12,300

23,100

63,200

34,500

tlltilll^

|||li:|||||||llllf

  : : '->: '  ^^^-^-  \''-'^j^^ftiif\f^'^^^^ 
S|:iS|*J**^||ii|ipI|

Standard error Standard error 
of regression of prediction 

(kg/d) (kg/d)
', .": :; :>:" : ::;: : : i :::V  ;':' ..:' ':-.> : "'''3:;9;C-i :-" : -C : '::' v :J: ; ::;'; ; .- ^H'! 

i^-i-'" 1 ': .":"!-": ^-:^--: .if .>  3^?»' "':";'. -iVi-i^fv'v^i;:::::;^ 1 -

:iiill::: ::^llllil:llll?^

1,560

1,930

2,590

4,450

1,630

285

400

773

2,170

1,210

!|:;;lli;l|||ill|

1!^

3,340

3,730

5,140

7,650

2,990

^  ^p^

..!.-:- ;:i ^'':-f:--^'^^:^J^j^^^:^^ 

' ' '   '-^ : ':'-,- ''',-'''.  '       'V1 ': y::.; :   * L3:*;:;. ::;.: :": ' 

424

611

1,170

3,610

1,780

Total monthly 
load 

(kg/mo)

II lll;|illii;;iii
11 iiliilipji|i|SpBl
il lii; iii^ll^lllPiiii::

1,960,000

2,450,000

2,860,000

4,810,000

1,970,000

''jjjg^j§

'.''< ] >; 'iXilK;:;:;:; 1 ':; iJt^ltjrAyjIt/tfliil- 1;:^-:::- 1 ::::^::

i^^S^^bi^^is^S^^^iiiii^

277,000

370,000

716,000

1,960,000

1,000,000

llllfllli^
IS^^^^^^^^^^^^^^^^^^^

iijijii^^iji^
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Table 32. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for total nitrogen at the Appomattox River monitoring 
station, Virginia
[kg/d, kilogram per day; kg/mo, kilogram per month]

Total nitrogen

Date Mean daily load 
(kg/d)

Standard error
of regression

(kg/d)

Standard error
of prediction

(kg/d)

Total monthly
load 

(kg/mo)

6,830

2,520

5360

8,960

4,440

545

167

378

665

404

212,000

78,200

150,000

278,000

133,000

23,800

397

1,230

652

1,980

1,310

29

118

47

159

101

12,300

36,900

20,200

61,500

38,000
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Table 33. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for total Kjeldahl nitrogen at the Appomattox River 
monitoring station, Virginia
[kg/d, kilogram per day; kg/mo, kilogram per month]

Total Kjeldahl nitrogen

_ ^ Mean daily load 
Date .. * (kg/d)

lijjij-

12/93

01/94

02/94

03/94

04/94

10/94

11/94

12/94

01/95

02/95

 ;^^ii^

1^^^^^^^^^

5,140

1,820

3,840

6,440

3,280

288

911

445

1,380

887

Standard error Standard error 
of regression of prediction 

(kg/d) (kg/d)

O'l -'   - " : "'-.'' -   - '- 1 *W  " -  "- ' '   :--'  
.-.. ' JJ   - '  ;-. . :    '  *** .   ..'- ' :.,  - :

230 439

65 128

117 290

250 510

116 317

14 22

46 94

23 34

66 118

47 72

Wi^ffSii^iS^
jijlij§jjjiii

Total monthly 
load 

(kg/mo)

'Siiijlji
159,000

56,300

107,000

200,000

98,300

8,940

27,300

13,800

42,700

25,700

WjJIiJjji^
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Table 34. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for dissolved ammonia nitrogen at the Appomattox River 
monitoring station, Virginia
[kg/d, kilogram per day; kg/mo, kilogram per month]

Dissolved ammonia nitrogen

Date Mean daily load 
(kg/d)

Standard error
of regression

(kg/d)

Standard error
of prediction

(kg/d)

Total monthly
load 

(kg/mo)

15,000

6,230

8,840

12,700

6,710

3,540

PS?
892

2,920

1,390

3,950

2,280

Tables 55



Table 35. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for dissolved nitrite-plus-nitrate nitrogen at the 
Appomattox River monitoring station, Virginia 
[kg/d, kilogram per day; kg/mo, kilogram per month]

Date

Dissolved nitrite-plus-nitrate nitrogen

Mean daily load Standard error
of regression

(kg/d)

Standard error
of prediction

(kg/d)

Total monthly
load 

(kg/mo)

12/93 

01/94 

02/94 

03/94 

04/94

10/94 

11/94 

12/94 

01/95 

02/95

147

52

98

208

85

9

30

23

61

49

51,200

22,600

44,500

81,200

35,100

3,360

9,430

7,020

20,200

13,700
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Table 36. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for total phosphorus at the Appomattox River monitoring 
station, Virginia
[kg/d, kilogram per day; kg/mo, kilogram per month]

Total phosphorus

Date

12/93

01/94

02/94

03/94

04/94

':illl^
;JJ:§e^|Br

10/94

11/94

12/94

01/95

02/95

lips
06/95

Mean daily load 
(kg/d)

'iijiiiji^
iS^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^
C::l: :5l^:J;^l\:' ; ::*: ; :: ': :^::;:^:; !::l'S

866

258

681

1,300

579

'-V/;:^;: 1 ::';:^:;";^:!-:?;^^

|^
^^:!-:^^:^Q4:!:y!\^:

24

106

47

196

116

^ : ;:   : 2<!ll8

Standard error 
of regression 

(kg/d)

^BS^nS;
0 '_ ,   .  : : .: : 

x-- .;-':'-.'   .- .:; -;

ES^.-'I
59

13

31

79

33
.;;.-.:.: ;: - : : ': : : .":.:;:"..: ;":'." ."..;. "  ..- .';      ;    " .; ;;/;

 V;-' : ^.: ' ":.: .: '".. . '.'"'".'" ' ','Ci ' ' ' '  i'.- : .'; :'  

. ;,'-; ' . .  .;.. -  '....;' -. " : -.-:""

l

8

3

14

9

llfS
91^ : :

Standard error of 
prediction (kg/d)

'.-:-0: : ...i '.' : ' :': : "'":. : :   .'  :':     -   : : '**'\:: . !;;.. ".; : : .' . . ']:: : LI ;. : :-:- ' ;

119

28

81

167

98

"jjiijjji

S^^ :i:|i|53i|||§
2

18

5

26

14

;;;;;li:ii;|i;i-;
^f'^fei^!

Total monthly 
load 

(kg/mo)

|^^^^^^

26,800

8,000

19,100

40,400

17,400

ijijiyi
wiiSiK
:̂£-i&^K\!

765

3,190

1,470

6,070

3,370

IHSiSPtiS

m£iji
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Table 37. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for dissolved orthophosphorus at the Appomattox River 
monitoring station, Virginia 
[kg/d, kilogram per day; kg/mo, kilogram per month

Dissolved orthophosphorus

Date Mean daily load '
Standard error
of regression

(kg/d)
.. ^. .. ...Pred,ct,on (kg/d)

Total monthly
load 

(kg/mo)

12/93 

01/94 

02/94 

03/94 

04/94

126

51

101

159

79

10/94 

11/94 

12/94 

01/95 

02/95

11

31

18

51

35

17

5

12

20

12

3,920

1,610

2,830

4,910

2,400

lilt!5:

346

945

586

1,590

1,030
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Table 38. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for total suspended solids at the Appomattox River 
monitoring station, Virginia
[kg/d, kilogram per day; kg/mo, kilogram per month]

Total suspended solids

Date

12/93

01/94

02/94

03/94

04/94

10/94

11/94

12/94

01/95

02/95

Mean daily load

IliiJIiiiSi
256,000

56,000

157,000

299,000

123,000

|;|i|f||i|i^

lli;ill;|lil|:|l|i|3 3^500 Hill

2,870

24,800

6,280

41,400

18,400

Standard error 
of regression 

(kg/d)

22,700

3,850

9,150

24,100

9,590

isii§
illls! ::; ;
J s sills*! sVif &'  ;; '" . ; 35*3 '  '  ' :&'

281

2,450

637

3,760

1,840

Standard error 
of prediction 

(kg/d)

46,500

8,260

24,600

50,000

28,500

'iiiiiiil
478

6,350

957

7,690

3,060

Total monthly 
load 

(kg/mo)

-"--- - ' : ' " : -." :  '  '. ---  -^O'" : Q*7/V " ' : :
-:"'-. ' ',.'   .   :   ' " : '  y^O'/A/ : ':.." '

7,940,000

1,740,000

4,390,000

9,260,000

3,680,000

1|^£

^ijijijj^jjifM
88,900

744,000

195,000

128,0000

534,000

:./.!:t-:V;:.: ;:.: . : 1 ̂ O5l/»\/\A/ ; : : V'  

;::"^'. : :" : -:--::":"-:^--.:. : ;J:;i:" ^^f\ f)f\f\ "-- '' "' 
-'.\.:' :-'\.-'':. : .:;:;, : :'.\:' : ;* j iiAA/jV'WV/ :-^.: : ' -' '  '
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Table 39. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for total organic carbon at the Appomattox River 
monitoring station, Virginia 
[kg/d, kilogram per day; kg/mo, kilogram per month]

Total organic carbon

Date

 SS^SffiS
 3

12/93

01/94

02/94

03/94

04/94

08/94

10/94

11/94

12/94

01/95

02/95

:p|

06/95

Mean daily load 
(kg/d)

&J.k-^:^Sj:; v

B^lpf!

75,500

25,000

56,900

102,000

50,100

y^$j$JK.

3,840

11,900

5,890

18,500

11,900

' .' " : / " ..:..:.  .. '.  - '.-', ' / : '.^-iV ! : ! -.''. -::-:" 1 ' "-:.!; ;

  "   .  " - -"  : - : - A-' ,*   "W;*iw: - ::-" " : '": ; ' ::-- :  -' " 
:'-.:   :   . 'fJJL- }00 ; ' : "' "'"'^

Standard error 
of regression 

(kg/d)

:^SI^®I!

5,020

1,640

3,310

6,660

3,340

llPS
414

1,340

727

2,270

1,600

llilflill

Standard error 
of prediction 

(kg/d)

9,100

2,620

6,300

11,800

7,220

^SIS
519

1,980

850

2,870

1,880

IpSlife!

Total monthly 
load 

(kg/mo)

2,340,000

774,000

1,590,000

3,160,000

1,500,000

O/V7 /WY -,:::. .:-": .:"  ", -. d\j f ̂UvAJf

." . V:'..x .0-:-:; : ': : .::' : :- : -'-. '..-.:". -'. ' -'  . : : ' : -'   : . ''.:' '' '

119,000

358,000

183,000

575,000

344,000

iilPl
". ' ' - '".' ''' -r'jjl f\f^Kj\/ :: '

- - -.-  .  ..-- .-' :- - :  :  '-:-:--f :  -.-      -: .  -'  .-, . ; . -. 
. -:.'..-  '. '"  -..'.:. :-:: : .'":' ': ':' .  ' ' ': .- ' -'^ '.  ': ' .'  ' 

' '- ;: : ". '' : : : '  ; :\ i;::^rt|'ii|:;: :Jf^(l\rt-:-:-i; >"';>J 1 :^, 

   " . '-: '.; -,,.:: ::'" . : . f-^^jf^JK/V--'^:^-^

60 Water-Quality Data and Estimated Loads of Selected Constituents in Five Tributaries to the Chesapeake Bay, Virginia



Table 40. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for dissolved silica at the Appomattox River monitoring 
station, Virginia 
[kg/d, kilogram per day; kg/mo, kilogram per month]

Dissolved silica

Date

 ^i^ij-

12/93

01/94

02/94

03/94

04/94

H!
10/94

11/94

12/94

01/95

02/95

::' : -, 03^5^;- i

v^wp

06/95

Mean daily load 
(kg/d)

Siif^ilB
 :'. "":>:- . : ''- : :':- :"... : ': : '+ - ''-. '...  '" ' '' '  ".- '': '"'." :'''(

ISi^lB
121,000

59,000

100,000

140,000

76,800

:  : ; :- :; 11,100
12,000

31,800

20,100

49,600

36,100

_:': . : .-: : y"; : .-v^:L  5O«O!Jv/-:: : 1 -:':::-:" : :\- J; A'. 

^?&$j£
-.'... "'   '":  ;.: " :   .": ' -/'  ' "'-- ' :..

Standard error 
of regression 

(kg/d)

S"v,:. 170-.

1::;|:;: : ; : ,: ;:. 105 .'. . '; '

 ^£'\ 109' ;

2,800

1,140

1,630

2,790

1,380

:J : :-: : S "Q : ' :''-. : :."'^ " :'-.i' : . ' !

J.: : ;. : : ; :':::.; 276   . V.

301

837

551

1,270

1,010

8llSWi::vV^

^Pv^t-^

lp©S^

Standard error 
of prediction 

(kg/d)

 xSSPI;
: '/ :''. : '"'.-:i55<: '-: '  "'.':

5,100

2,170

3,850

5,550

3,420

^illi
494

1,580

812

2,150

1,550

A 1 ' '  :' : -' : ''.'-.-. - '' '   '. -' ' ' -'' '-   -': ':-. : -  ".Y :  .' ' 

-  ^^1;;
.   "' '.    . '-'    . ' ;I ' -'    '  ' : T. /^ :-

Total monthly 
load 

(kg/mo)

Ili^^ijuSSi
104^)00

3,750,000

1,830,000

2,810,000

4,340,000

2,300,000

"' : :.''  ':  '-  ""'! ! - .'3"'3.^"1 ifVV^  " ' " ' "  ' ' '

: 3Ji&}\J\J\f ':' -'  -'-  .

372,000

953,000

622,000

1,540,000

1,050,000

l;760,000
-...>... . :: . . . -.  -. :.: :     -, ; .. f- ' , '   

630^)00

: -f :; '  ^-J-,   --.-.; I.--: 1 .; :;V.:; " ..:;;  ;! ./- ] -..-;. -'' ::;vV' :
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Table 41. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for total nitrogen at the Pamunkey River monitoring 
station, Virginia 
[kg/d, kilogram per day; kg/mo, kilogram per month]

Total nitrogen

Date Mean daily load 
(kg/d)

Standard error
of regression

(kg/d)

Standard error
of prediction

(kg/d)

Total monthly
load 

(kg/mo)

12/93 

01/94 

02/94 

03/94 

04/94

^iffi
WS4<| 

5,170 

3,060 

6,880 

9,860 

5,130

10/94 

11/94 

12/94 

01/95 

02/95

456

555

659

2,090

1,070

202

95

215

404

177

22

28

34

101

59

468

201

503

792

459

33

43

48

179

84

160,000

94,800

193,000

306,000

154,000

4^800

Wjijii

14,100

16,700

20,400

64,800

31,000
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Table 42. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for total Kjeldahl nitrogen at the Pamunkey River 
monitoring station, Virginia
[kg/d, kilogram per day; kg/mo, kilogram per month]

Total Kjeldahl nitrogen

.. . .. . . Standard error 
_   Mean daily load . 
Date ,. * of regression

(ks/d) (kg/d)

12/93

01/94

02/94

03/94

04/94

10/94

11/94

12/94

01/95

02/95

^

3,900

2,000

4,700

6,970

3,470

281

336

385

1,310

598

iliSi
195

77

185

366

154

17

21

25

78

41

Standard error Total monthly 
of prediction load 

(kg/d) (kg/mo)

467 121,000

167 62,000

443 132,000

730 216,000

415 104,000

26 8,720

33 10,100

35 11,900

144 40,500

59 17,400
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Table 43. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for dissolved ammonia nitrogen at the Pamunkey River 
monitoring station, Virginia
[kg/d, kilogram per day; kg/mo, kilogram per month]

Dissolved ammonia nitrogen

Date

i^
'. -' "   ' - : :-: ,-.- " ': :""  "   '':-.-  '  "'..   "".' 

12/93

01/94

02/94

03/94

04/94

,' : ; -':'- ' :: -H'.'.' : -y'^'-K-' : : '.v ;:'

:iiis^
10/94

11/94

12/94

01/95

02/95

"  -:.-." ':"'''::    '' ' ' ''  - -""'-ii':-:-" : /x'"- '- ' .: .."...

Mean daily load Standard error 
., * of regression 
(R9/d) (kg/d)

;|g^^?:p

209

156

270

324

200

'S^iSS
...:. . ; "....    ..   .  -:.  '   .      -. .:"::   .

20

24

28

78

44

ill
 Bifel

17

10

18

26

14

2

2

3

7

4

ill

Standard error Total monthly 
of prediction load 

(kg/d) (kg/mo)

! #  :*; ' ̂ 'Ify:
: ..- ^--"'- -- : - : '" :'- '' ' : -"'-::; "-'"':.- :.;1!:;:i1 :.     ' -.:" : : :   '"'  '   '-'. ':  ' ''A'^:'^-^i^: :''~^:^'^f££^

36 6,480

22 4,850

40 7,560

49 10,000

32 5,990

|ii^
3 619

4 719

4 885

13 2,440

7 1,300

64 Water-Quality Data and Estimated Loads of Selected Constituents in Five Tributaries to the Chesapeake Bay, Virginia



Table 44. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for dissolved nitrite-plus-nitrate nitrogen at the Pamunkey 
River monitoring station, Virginia 
[kg/d, kilogram per day; kg/mo, kilogram per month]

Dissolved nitrite-plus-nitrate nitrogen

Date

yrO:07^|p;;;:

'llil
12/93

01/94

02/94

03/94

04/94

06/94

08/94

09/94

10/94

11/94

12/94

01/95

02/95

03/95

04/95

05/95

06/95

Mean daily load 
(kg/d)

V:ft^?: ; ;, : -::::94 : ; ;.; ::.: ;,'.:; :
: -:!-:::': : r-/ : "/ 1.' :: ::-- 1 : " .: "     *  . . ' '. '   '  '' ': ' ":' ' 

1,280

1,010

2,160

2,960

1,680

SIlSSl
S^^^Si^

161

205

265

759

488

':,; \ : ; ; .$$£81!
.^^ ^^©s

   ; 'v:f'.-.-/';5i3- :K|:

' "; ' : :::' ; '" WHJK

Standard error 
of regression 

(kg/d)

£;;,;::; ... 5 : .

i:fc ;., 3,,  ;;- ;

62

40

87

152

72

ISfSI
li^K'f
P'-- : ' : ^ :K: ;£:S5

9

12

16

44

32

|^v:.;56;v -:-. :;

lli:!^^^^.'?::
$^-:^^&,
T ; "' : .? 49:- ,:%  /

Standard error 
of prediction 

(kg/d)

.. : ;;.;:.;:-,: v8;.. : .;-; .-...  

4 .\- , . 
 ' . :.  ' :- ..'.. i ;.- :^' 1 ;"

140

86

204

298

181

Pi^is
 ^ ?:^&&^

15

20

24

80

48

S^ifS4>^^J;: -
?S1SSK^;:; ;::;-;-
 ;:.-;. ':'>:'."'.-' '"  : 'V : ": -     '       -. " ' . :  - : ' -
.:£'.- : ./' - :'' -!.'"' : ' '"- : , V: " .:'"-:;::. '.:-': '

Total monthly 
load 

(kg/mo)

te::^'^^:^-

^ S^&

39,700

31,500

60,400

91,700

50,500

^3S^
Isiwll
 ?.fS^i^£S

5,000

6,160

8,200

23,500

14,200

^. rl^jWSv

^;3^S&2$feS:;:
: :£j; : t-S»)Og.J
: ' 7 '£:£,20;40(>r- :-:
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Table 45. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for total phosphorus at the Pamunkey River monitoring 
station, Virginia
[kg/d, kilogram per day; kg/mo, kilogram per month]

Total phosphorus

Date

ii§;;;;
iSv^^fe

12/93

01/94

02/94

03/94

04/94

10/94

11/94

12/94

01/95

02/95

04/95

';  '" "' : 'j. ' " ''"  ' -.. "".-: : -: /'::;; -:-  

: .--:.-   '.  '-"-.' "

Mean daily load 
(kg/d)

nn^
;illllll': -v-

808

390

897

1,300

640

53

64

73

257

110

i

Standard error 
of regression 

(kg/d)

^^

;:...'": -: i^s:^
56

21

49

94

39

4

5

6

21

10

jiiji

Standard error 
of prediction 

(kg/d)

jjijj
' :^^j^§

139

46

120

192

109

- '. '."'. _ .[ .:.:: .-v- 1 : : : ''_. .- :^:'.: - '.-\ :̂ . .-  ^  :;--^--

1

9

9

40

15

'^'-'  ^'.'-W-:-  ' '    :::-"'-" ' : - V'Y:---:.- : '-' .--: "  
.""': .:":::-."':-.;": ''r"'-:""." ' - . - 1 '- : ;.-' '.  ''. ' ''"' - . ': : :

Total monthly 
load 

(kg/mo)

25,000

12,100

25,100

40,300

19,200

1,660

1,940

2,270

7,970

3,180

i^
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Table 46. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for dissolved orthophosphorus at the Pamunkey River 
monitoring station, Virginia
[kg/d, kilogram per day; kg/mo, kilogram per month]

Dissolved orthophosphorus

Date
Mean daily load 

(kg/<V

St ndard « Tcr Standard error
of prediction

(kg/d)

Total monthly
load 

(kg/mo)

6

3

6

11

5

15

7

15

23

14

3,130

2,030

3,380

5,080

2,950

827

871

981

2,090

1,220
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Table 47. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for total suspended solids at the Pamunkey River 
monitoring station, Virginia
[kg/d, kilogram per day; kg/mo, kilogram per month]

Total suspended solids

Date

07/93

08/93

10/93

 :.S^&&^,

12/93

01/94

02/94

03/94

04/94

05/94

06/94

Mean daily load 
(kg/d)

1,400

,.::;:/>: 1,820   ;;:
'.""-. '     - ^>*> | ''..  :.-' .' 

' ' .     '     -., ,   - '.:.:- . - f*4*y - .:... ;-... ...  ; 

' :'.."  500

109,000

367,000

162,000

411,000

560,000

281,000

88,900

9^30

Standard error 
of regression 

(kg/d)

' :.'-.'.'-". ..'.   .- ''  '.- ''-'  

^ ^iiB
15,700

48,500

15,800

41,900

72,900

31,900

10,500

1,250

Standard error 
of prediction 

(kg/d)

W^S^Tfefe^

S-^^III
^;^,^jsS^^

132,000

41,600

111,000

158,000

96,300

;":'::  :-^lai|;^
5,  :':..-.;V^i^^

Total monthly 
load 

(kg/mo)

W-^iii^iii

11,400,000

5,020,000

11,500,000

17,400,000

8,420,000

i§ss^^^: ^
Ife^l^SJOO^---^-

07/94

7,550

11,800

13,200

103,000

28,900

1,100

1,750

2,030

14,600

4,580

2,300

4,310

3,480

36,100

8,220

234,000

354,000

411,000

3,190,000

837,000
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Table 48. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for total organic carbon at the Pamunkey River 
monitoring station, Virginia 
[kg/d, kilogram per day; kg/mo, kilogram per month]

Total organic carbon

Date

07/93
:-y^'^SM^:.-

09/93

10/93

;.^%/fer

12/93

01/94

02/94

03/94

04/94

05/94

06/94

07/94

08/94

09/94

10/94

11/94

12/94

01/95

02/95

03/95

04/95

05/95

06/95

Mean daily load 
(kg/d)

1,910

1,620

955

1,240

16,600

54,400

25,600

67,200

109,000

51300

15,800 ; ;; 
4,590

12,900

24,900
 V^ : V-'   ':'::  -8i296 : ?^- : v

3,540

4,170

4,770

16,900

7,530

20,900

4,640

8,460

19,600

Standard error 
of regression 

(kg/d)

86

73

55

66

777: in
2,450

1,080

2,840

5,650

2,470

876

283

843

1,730

jjir 595 " : '.

265

341

421

1,440

741

1,880

498
 ;^ 77? 888- ..  : -

1,990

Standard error 
of prediction 

(kg/d)

133

*33

74

91

2,990

5,620

1,900

5,620

10,200

5,630

1,340

370

1,510

2,980
; - : ; : ;.:-: v-v^Sv: :'.;'';

330

426

490

1,940

858

2^810

/ :> 563 7

S :f^ : ^Kp3o; : V;
^ <^3^20-^-

Total monthly 
load 

(kg/mo)

59,100

50,300

28,600

38,500

498,000

1,690,000

792,000

1,880,000

3,360,000

1,540,000

491,000

138,000

401,000

773,000

249,000

110,000

125,000

148,000

524,000

218,000

647,000

139,000

262,000

589,000

Tables 69



Table 49. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for dissolved silica at the Pamunkey River monitoring 
station, Virginia
[kg/d, kilogram per day; kg/mo, kilogram per month]

Dissolved silica

Date

07/93

10/93

11/93

12/93

01/94

02/94

03/94

04/94

06/94

07/94

'^^<j$^:|

09/94

10/94

11/94

12/94

01/95

02/95

;;^|»

06/95

Mean daily load 
(kg/d)

\:'M:|^C

2,710
' ''' 17/XX)

59,300

48,900

85,400

102,000

59,300
 " :> ''"'   " ' '-'  ' ' ' OO OAfi -

' ' "  "  "'::" / :; <&QTOU\/ '- ;V. : : " '' . "' """

 : -: : ^ : ^5%J30'J'- : :-''' :; ;
;"\-^fl®ffv:v;:-"
'^ : ^ ;.;-ii^fe: ?V.- :

8,650

11,600

15,000

38,500

24,500

:^^K^^^l

Standard error 
of regression 

(kg/d)

l?ii^;ii
yS^^vftl

X^ ;: ^- :^: : : . :SV/

911

646

1,100

1,600

807

;.:':;;^ :,;;   168;': :. :1 J  

: : : 3^'K: S^:C :

. ^.'- :   ..:-. 63i;f ij.-

 ;^J:;^:Q!S
169

235

318

755

538

p^^fepp:'.-:

Standard error 
of prediction 

(kg/d)

filfSi ? ; l.si
flP?Sll
V' ^'°W;V^ f .':;

1,940

1,310

2,460

3,050

1,870

^. .y^Sffil
p ; .".\-:^^¥i-

 :::J^ :i^iO^S:3

;?S§^w!l;
260

371

459

1,290

789

:; ; ' 703 ' ^1^;

r;^--iS3^v ^ : -?'

Total monthly 
load 

(kg/mo)

siSS^S
1,840,000

1,520,000

2,390,000

3,170,000

1,780,000

lllSft^^^^^^^^^^

 ' "  ' -' .' :':'  : 3\}fjJvW '' " ''

'   - " "  '^ :'' : :  ' J.~i<j*7 A:JnAft: - : ^ '' ' : 
::: : :'.;i : .',;;:: : :t?;;i:V: rvlwUUl--'? : :."'

 Jflptetiif-
268,000

348,000

465,000

1,190,000

710,000

 " : ' - ' - -'  o-": 1 ^:*-* A*:-\JI)JLrt/Vr-' " : "x'.-::'- 1 -:
  - --  ':' \  '!:'  i-.v'v":"*; " - - " -- - : :. : .-:.--." : Y:-]V. : ": .-: : ,-.:f " :; -. ":

;-^^:iliil
'i'-giwip?*
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Table 50. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for total nitrogen at the Mattaponi River monitoring 
station, Virginia
[kg/d, kilogram per day; kg/mo, kilogram per month]

Total nitrogen

Date
.. . .. . .Mean daily load 

...(Kg/a)

Standard error
, . of regression

(kg/d)

Standard error. .. ^. of prediction
(kg/d)

Total monthly , . load
(kg/mo)

1,550

1,190

2,270

3,370

2,710

297

323

387

906

610

86

54

120

178

166

17

18

21

51

36

47,900

36,800

63,600

105,000

81,300

9,220

9,690

12,000

28,100

17,700
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Table 51. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for total Kjeldahl nitrogen at the Mattaponi River 
monitoring station, Virginia
[kg/d, kilogram per day; kg/mo, kilogram per month]

Total Kjeldahl nitrogen

Date Mean daily load 
(kg/d)

Standard error
of regression

(kg/d)

Standard error
of prediction

(kg/d)

Total monthly
load 

(kg/mo)

1,230

879

1,730

2,650

2,170

819

232

240

277

652

421

90

52

120

183

176

17

17

19

47

31

38,200

27,200

48,500

82,100

65,000

7,200

7,190

8,580

20,200

12,200
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Table 52. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for dissolved ammonia nitrogen at the Mattaponi River 
monitoring station, Virginia 
[kg/d, kilogram per day; kg/mo, kilogram per month]

Date

Dissolved ammonia nitrogen

Mean daily load 
(kg/d)

Standard error
of regression

(kg/d)

Standard error
of prediction

(kg/d)

Total monthly
load 

(kg/mo)

1
4

13

9

16

23

20

201

540

2,120

1,740

2,470

3,730

3,140

6

16

817

2,060

31

487

476

566

1,190

802
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Table 53. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for dissolved nitrite-plus-nitrate nitrogen at the Mattaponi 
River monitoring station, Virginia
[kg/d, kilogram per day; kg/mo, kilogram per month]

Dissolved nitrite-plus-nitrate nitrogen

Date

^iiiiiKIm

12/93

01/94

02/94

03/94

04/94

: ^:1

08/94

09/94

10/94

11/94

12/94

01/95

02/95

Mean daily load 
(kg/d)

^'MMi^SiS.
Wiijiijiiijji:

278

280

510

711

556

^^iii|P
liiiimji"-

:".-:. x - '' :;':'-'\:'.".: ;:-y.' : " V; 1 ':\': .' ''' '-", . '':'  -  ' ' '-.:"' : .

51

64

88

214

171

Standard error 
of regression 

(kg/d)

miM^lKM
W^i^

jiMiiil
19
15

28

47

37

53'?3lSHI
4

5

7

17

15

g;;;- ; :;;:; ; ;:S::-x;:y ;.|: 'iiyH;'^ ^V';^ 'V ' .. ,} :. .---'''   : ] ^.;.\ -

Standard error 
of prediction 

(kg/d)

WiiiiiiiMMA

W^ii'ii,
35

31

63

87

75

IRilSlIli!
6

8

11

28

23

Total monthly 
load 

(kg/mo)

8,620

8,690

14,300

22,000

16,700

1,590

1,930

2,740

6,630

4,970
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Table 54. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for total phosphorus at the Mattaponi River monitoring 
station, Virginia 
[kg/d, kilogram per day; kg/mo, kilogram per month]

Total phosphorus

Date Mean daily load 
(kg/d)

Standard error
of regression

(kg/d)

Standard error
of prediction

(kg/d)

Total monthly
load 

(kg/mo)

12/93 

01/94 

02/94 

03/94 

04/94

10/94 

11/94 

12/94 

01/95 

02/95

18

9

22

35

34

5,320

3,570

6,450

11,100

8,800

975

943

1,100

2,580

1,500
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Table 55. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for dissolved orthophosphorus at the Mattaponi River 
monitoring station, Virginia
[kg/d, kilogram per day; kg/mo, kilogram per month]

Dissolved orthophosphorus

Date Mean daily load 
(kg/d)

Standard error
of regression

(kg/d)

Standard error
of prediction

(kg/d)

Total monthly
load 

(kg/mo)

12/93 

01/94 

02/94 

03/94 

04/94

10/94 

11/94 

12/94 

01/95 

02/95

941

745

1,100

1,740

1,480

360

356

412

810

556

76 Water-Quality Data and Estimated Loads of Selected Constituents in Five Tributaries to the Chesapeake Bay, Virginia



Table 56. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for total suspended solids at the Mattaponi River 
monitoring station, Virginia
[kg/d, kilogram per day; kg/mo, kilogram per month]

Total suspended solids

Date

12/93

01/94

02/94

03/94

04/94

fill

10/94

11/94

12/94

01/95

02/95

"" '-  . , : . :L ':'--:-:.  - - -''     '- '.-  

jPliC/QC:::. x :\J*sf 3?W-.-?:: 'I'X 1 :' 1 " :  

Mean daily load 
(kg/d)

30,300

22,500

45,900

66,900

49,100

:. . ;:;;  :;  ;;;:: i : ;V Vj ;  -= 1 W>2uQ |;|;"; i^.^; ̂ ;-

- .. .. :./.. -.. ... . . '.' .' ;: -..:..-: : . : ' '.

3,290

4,040

5,450

17,700

10,200

^

iS^

Standard error 
of regression 

(kg/d)

3,380

2,040

4,310

7,580

5,740

1^^^^^^^^^

459

550

749

2,290

1,470

i!^

Standard error 
of prediction 

(kg/d)

7,240

4,300

10,200

14,600

12,600

|^

846

935

1,180

4,060

2,320

Total monthly 
load 

(kg/mo)

941,000

698,000

1,290,000

2,070,000

1,470,000

5
'.- ':   ^ V. : V]"-' 11 ] : -'.'-"!|' :i''5 1ft 1 '-/Wi'11 - ""  

: : : : ' ^ '' A&OfVJi/X/ "

102,000

121,000

169,000

547,000

297,000

1^

siysii
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Table 57. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for total organic carbon at the Mattaponi River monitoring 
station, Virginia
[kg/d, kilogram per day; kg/mo, kilogram per month]

Total organic carbon

Date

07/93
'^SK',

 ^?^l^^.

12/93

01/94

02/94

03/94

04/94

05/94

il^l^

' ::"::"" :: "1 .:> :: : ; i:  1 .o: :i: :":-"': .i..'--.'."' 1 :., : V ::

: 09/94 " ::

10/94

11/94

12/94

01/95

02/95

 iis^
..." - : :"'  : '"''' -": : ':'~-.. : "-: .::': .:- :-':::":.   ' '."-";

'  m 06/95
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Mean daily load 
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Table 58. Estimated mean daily load, standard error of regression, standard error of 
prediction, and total monthly load for dissolved silica at the Mattaponi River monitoring 
station, Virginia
[kg/d, kilogram per day; kg/mo, kilogram per month]

Dissolved silica

Date
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: ^ '::. : ::' : : :::: ; ;;i?\^0:.:t:> : "" ' : " ; : ; V- ' : ;;,:;- ;:"' :; 'v ' ': : '.'
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Standard error 
of regression 
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of prediction 
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load 
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